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THE  BRACHYURA  AND  MACRURA  OF  PORTO  RICO. 


By  MARY  J.  RATHBUN, 
Assislaul  Curalor  of  Marine  luverUbraUs,  U,  S.  National  Museum, 


The  ci"eaturea  ilesuriljcd  in  the  following  ptiper  belong  to  the  well-known  v\&^  of 
crustaceans,  and  to  that  (Uviuion  In  which  the  eyeis  are  mounted  on  stalk»,  usually 
movable,  and  the  walking  feet  arc  ten  in  number. 

The  terms  Brachyura  and  Macrura  are  here  used  in  a  limited  senee,  as  defined  by 
Dana,  Stimpson,  and  Bate.  In  the  Bmchyiira,  ov  true  crabs,  the  carapace  or  main 
part  of  the  shell  is  usually  wide  and  more  or  lea-s  flattened;  the  fi-ont  part  often 
projects  to  form  a  beak  or  i^ostiuiri;  the  antennie  are  inconspicuous;  the  abdomen 
is  small,  bilaterally  syumictrical,  and  folded  under  the  carapace;  of  the  five  pairs  of 
thoracic  legs,  the  first  pair  are  furnished  with  cluw8  and  are  commonly  larger  than 
the  remaining  ones,  which  are  aimilar. 

The  Macrura,  or  shrimps  and  lobsters,  are  elougated — that  is,  the  carapace  is 
longer  than  wide,  and  either  subcyliudrival  or  compressed;  the  rostrum  is  usually 
present,  and  often  prominent;  the  antenna  are  well  developed;  the  abdomen  or  tail 
is  longer  than  the  carapace  and  is  extensile;  any  or  none  of  the  relatively  slender 
thoracic  legs  may  be  chelate. 

Crabs  and  shrimps  may  be  found  along  the  seashore  on  the  sandy  and  muddy 
bottoms,  under  stones,  in  crevices  of  rocks,  corals,  and  sponges,  in  shells  of  living 
bivalve  moUusks,  in  tubes  of  annelids,  and  on  the  tests  of  sea-urchins.  They  may 
be  taken  with  the  dredge  and  tangle  from  all  depths  of  the  sea;  some  species  swim 
at  the  surface,  others  frequent  bi-ackish  water  at  the  mouths  of  i-ivera.  Fluviatile 
crabs  and  shrimps  occur  in  rivers  and  streams  and  along  their  banks,  occasionally  in 
ditches  or  among  roots  of  trees,  while  the  true  land  crabs  may  inhabit  localities; 
remote  from  salt  or  fresh  water. 

The  only  systematic  list  of  Porto  Rican  decapodoi/s  crustaceans  is  that  made  by 
John  Crundlach  in  his  "Apuntes  para  la  Fauna  Puerto-RiqueRa,  vi,  Crustaceos.'" 
Fifty-two  species  are  there  enumerated,  of  which  37  are  Brachyura  and  8  are  Macrura. 
The  following  list  contains  162  Brachyura  and  59  Macrura.  These  species  were,  with 
few  exceptions,  taken  by  the  naturalists  of  the  Fish  Hawk  in  1899.  An  examination 
has  been  made,  also,  of  specimens  collected  by  Dr.  L.  Stejneger,  Dr.  C.  W.  Richmond, 
and  Mr.  Paul  Beckwith,  of  the  U.  S.  National  Museum;  Mr.  A.  B.  Baker,  of  the 
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National  ZooIogi(»l  P»rk;  Mr.  (i.  M.  Gmy,  ofWtxxls  Hol«,  Mat^.,  and  Mr.  L.  M. 
McCoriiiick,  of  the  Glen  Inland  MiiHttuin. 

The  cmstaceaiiH  di-edged  by  the  Fi«h  Ifnink  ieiii-o»etit  th«  fauna  of  the  coawt  to 
a  depth  of  225  fathoiiiH,  aUhouj^h  the  iimjority  of  the  species  coiiie  from  within  the 
IDO'fathoni  line.  Our  lint  also  includes  the  fauna  of  the  fresh  waters  and  land  cnibs. 
One  genus  and  14  species  of  Bnuhyui'a  and  1  genus  and  13  specicti  of  Mat^^rura  are 
described  as  new.     The  types  ai-e  in  the  U.  S.  National  Museum. 

The  definitions  of  families  and  genera  have  been  in  large  part  quoted  or  cun- 
denHod  from  other  authors.     The  division  into  families  is  mainly  that  of  Stebbing.' 

In  connection  with  the  work  on  Porto  Uican  sjieeies,  a  large  numlxir  of  specimens 
of  the  Haiue  .species  in  the  West  Indian  collection  of  the  National  Museum  have  been 
detennined.  and  the  localities  noted.' 


t  of  tiredgiiiri  riiiliinis  iiftlit  U,  S.  Fiek  ihtiiinuai'm  fifumer  tlnh  Haick  alunil  tlif  iXinirf  «/ 
f'orlti  /dill  lit  ickii-h  Bracliyarii  imd  .W'ktutvi  ut-rc  eiAlfciril. 
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Suborder  BRACHYURA.     The  Crabs. 

Kfji  ill  the  I'/irlo  Rinin  triliei'  "tut  f<tniil>e»  nj  Ihf.  milMrntrr  llriu-hyura. 

A.  Bnccul  frame  quadntf ;  dlercnt  bniirhlnl  chantiela  opcnliiK  at  nidi"!  of  ouJoxlonu?. 
B.  CamiMiv  iiHiwlly  qiiadrllatcml.    Fmtital  reeloii  nirved  dnwnwHitl.    VctkC"  "'  (hi'  maW  Inwrlcd  ellher  In 
Mernal  pliutmri  or  In  the  htual  Jiilntn  iil  Htth  pair  of  Icgx,  thenpc  liamtinR  through  channel!  In 

nlpnilim  beneath  the  atulnmvn Tribe  ailnmrlapn 

*':  Vnniftee  herd  ani  llnu.    Fmnl.  orbltB.  anct  eye-MalkH  not  very  aouill.    Bncpal  frame  qiuWlnttir  anlrrlnrly. 
1>.  I^Bt  pair  of  1egf<  not  remarkably  khort  nor  tuibdornl, 
E.  CarapHcc  mnileralely  oonvex  or  di'pnHwd:  bmnchlal  rpKlonn  not  greatly  dilated. 
F.  '^hinl  maalllipcdK  with  palpus  artlPulutiM  wiully  at  front  Inner  angle  o(  menu.    Front  of  modenile 

width  or  very  narrow.    Sye-atalka  often  greatly  elonjfele Fmnlly  Ocvn>riiD:B 

F*.  Third  maillllpi-dH  with  palpns  arUculatcd  at  apex  or  front  ODier  angle  of  fonrth.    Front  nniBlly 

brntd.    Eyc-ntalks  of  niodenite  idie Family  iIrafkii>« 

IC.  OarapAPc  very  (wnvex,  especially  dilated  over  and  In  front  o(  branchial  regions;  anteni-lateral 
marginK  entire  and  Ktronglyarenate.    Lastjnlnlof  walking  legi  often  armed  wllli  longltlHllnal 

ruwH  o(  Hplnen '. Family  (Ikca  act  kids 

D*.  La«t  pair  of  legs  Tcry  dhorl  and  snbdorml limlly  pAi.ioina 

C.  ranipaee  more  or  lew  membranaeeons.    Front,  orbitii.  and  oy»«tiilkB  very  umall.    Buccal  frame  arvnate 

anteriorly.    Sperlcant umall  slie Family  Pinnothehiiiji 

B',  (^rapace  not  ([uadrt lateral.    Verge*  o(  male  liineried  In  baml  joinu  of  fllUi  pairol  logs. 

C.  Carapai^e  bmnd,  Hhort,  rounded  anteriorly,  withont  projecting  frontal  inatrum Tribe  Cgdinarlrrfta 

II.  Terminal  Jolnbi  of  lant  pair  of  l%s  not  Batly  cip«nded. 
E.  Terminal  Joints  n(  last  pair  of  legs  usually  splntillfennu.    Sperlea  fluvlatllc.or  llrlng  In  damp  earth 

away  froni  the  sea Family  Pot*bomid« 

K'.TermlnatJolntsof  IbhI  pair  of  legi'U]niBlly  unarmed.    Speelen  marine Family  Piluhiiid.b 

IV.  Terminal  jolnlnof  Ustpalrol  legs  aaiially  flatly  eitpauded.    Front  well  separated  from  Inner  orbital 

angles Family  Fo«TlllllD« 

<y.  (^araivce  nanally  triangular,  with  projecting  pointed  or  splned  roetmm Tribe  Onfrhyncha 

|i.  Basfll  joint  uf  antenniB  well  developeil.  Inserted  beneath  the  o'es,  and  usually  tonningagieatpartol 

Inf  laocular  space Family  M  AiHi« 

IV. .Banal  joint  o[  antennie  very  small,  and  with  the  next  Joint  embedded  In  the  narrow  g^  between  front 

and  inner  orbital  angle Family  PtBTHRNoriDs 

A'.  Buccal  frame  usunlly  Irlaiignlar,  narrowed  [orwanl;  eHereni  channels  opening  at  middle  of  endoalome. 

Verge«ol  malelnserted  In  basal  JolnlHorilflh  pair  of  legs Tribe  Oriiitomaia 

B,  Last  one  or  two  pain  of  feet  not  artlenlated  higher  up  than  the  preceding  pairs. 
<;.  Attetent  cliannein  to  bmnchiiB  opening  l>ehfnd  ptcrygostomian  regions  and  In  front  of  chelipcds. 

I).  PBlpnsof  the  outer  mailllipedii  not  eoneealed Family  i;*i.*ppidji 

O',  PalpuaoClbeonleTmaxllllpcilHWneenled  behind  triangular  acute  menu Family  Matutids 

C.  Afferent  channel*  to  branelite  opening  at  an tem-lateral  angles  olciidaatome Family  LancotiiiDJC 

B'.  Uastoneorlwopalmof  feet  anlcnlatcd  higher  up  than  prei-cding  palm Family  Do BIM-ID* 


Tribe  CATOMETOPA  or  GRAPSOIDEA. 


Carai>ace  broad  anteriorly,  of  ten  Hubquadral«,80iiietimeeBubj[lobo8e,tmiicate  or  arciiale  anteriorly, 
but  not  rot^trate.  Front  bent  downwanl.  Epiatome  short,  often  a1mo«t  linear.  The  i>ain)  of  branchite 
are  twually  fewer  than  iihie  in  number;  the  eflerent  iJiannels  open  at  the  siiles  of  the  eiidoBloine.  The 
male  verges  are  inserted  either  in  the  sternal  plastrun  or  in  the  basal  joints  of  the  last  pair  of  1(^b, 
tlieuee  passing  tlirongh  channele  in  the  sternum  beneath  the  pleon. 

Family  OCYPOUID^  Uacb,  iSig. 

Carapace  in  general  moderately  ronvex,  either  cancroid  or  trapezoidal,  with  antero-latenil  marKins 
straight  or  arcuate,  the  branchial  re|;iona  not  generally  dilate<l.  The  front  ie  of  moilerate  width  or 
very  narrow.  The  orbits  and  eye-stalks  arn  of  incwlerate  sine  or  greatly  developed.  The  chetipe^ls  in 
the  aclult  male  are  fn  general  of  imxlerale  ni/e,  Konnaimes  slender  and  elongate.  The  seventli  joint  in 
thewalkinglegeisstylifonn,  without  strong  spines.  The  pleou  does  not  always  cover  the  whole  width 
of  the  steniutu  between  the  last  pair  of  legH. 
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Kfy  to  Ihf  Perrln  Rienn  genna  nf  Ihf  fnmilji  fkrt/podidn: 

A-  <'jLrapfu-o  IrapeEoldal  orqlisitmlc.    Kyc-HlnlkKelon^tf. 
V.  Latent)  margiru  entire. 

C.  Eyepedunnlesntoot;  rhela  tn  mule  wmewhiil  iineqiial Oci/puili 

(V.  Rye  pcdHnrlcK  slender:  phelie  In  miiLe  eilremely  iituvtiml tleii 

B',  l^ateml  mnniiiiiii  (ootbed. 

C.  AnleniuEPitrllidccl  from  the  orbit  by  Intcnmliniborbllal  lobe J?Mrsp(nJ- 

CAntcnnenoLeiteliulfeHromthoortiU Trimplnr 

A',  rnrnpaee  with  anlciv-liitenil  martcliiK  urelisle.    Eye-MtalkKof  mndemte  lenRlh. 
B,  Cnrapoce  reclaiiKU''>T  poelarlnrl)'. 
r.  An toro-Ulcral  margin  not  dcnWtc ChatmocarelnuA 

B'.  Cimipnee  wincroM  In  form;  pontero-lntcnil  mareins  ponvcTRlug  piwioriorly. 

C.  ChcllpedB  with  [mlm  more  or  low  nngnler.    FlnitORi  elongate KHi-.TOIoptit 

C.  Chellpci1«  with  pulrn  tobunl.    Fingem  short - Ttawjiliir 

Ovani  OCTFODE  Fabriolni. 

Ociipnile  Fubrlnfiis.  Entom.  Sya.,  Snppl..  312. 1798. 

Orbita  very  larJMi  anil  open,  oxtendinK  all  along  the  anterior  margin  on  either  aiile  of  the  narrow 
atid  (leflexed  front!  Eye-atalks  lai^,  the  large  pomen;  ooverinjt  innch  of  the  lower  mirface  ot  this 
lentiinal  joint  Chelipeils  in  the  adult  ninlc  are  une<iual  and  well  developed,  and  the  palm  hau  a  ver- 
tical Beries  of  short  raised  lines  or  tnberclea  on  the  inner  anrfane,  which  fomi  a  xtrldnlating  ritlfw- 

Ooypode  albicans  Base..     Sniui  Crtili;  Ghott.  ('mh. 

Oei/pnla  nlbicaw  Bocc,  Hist.  Nat.  CnisL.  i,  196.  pi.  4,  !.  1,  IMKL 

Orypotlc  nmirtrJiM  Say,  Jour.  rhtlB.  Acad.  SpI.,  i.  09,  IS17. 

'h-ninrfFnrrniirbiHlets.Ann,  Mng.Nnt.  mat.  (G).x,SS4,pl.  XT]i,nE9.T,7n.7h.  IIU42:  Rathbiin.  Ann.  Tniii,  .TATnatra,  i,  ac,  11197, 

degimtc  (ittfrofu  Rathbnn,  Proc.  Wfliih.  Anad.  Soi.,  ii,  1S4, 19(«. 

Campare  coarsely  granulate  toward  the  Hides,  finely  graniilato  on  middle  and  posterior  [lorl.ionf. 
Antero-latcral  angles  aeute  an<l  prominent.  Eyes  rounded  at  the  distal  extremity.  Strititilatint;  riiiitc 
narrow,  tnberrnlate.     AnilHilalory  legs  pompressed,  with  long,  yellow,  marginal  hairs. 

Dimensions  ol  male  from  Nassau:  length,  !U  tnm.;  width,  41  mm. 

From  I»ng  Island  to  Brazil;  Bemmdaa,  Porto  Rico  (fiundla<:h).  Taken  by  the  FmA  .ffnict  party 
at  Nassau,  Bahamai^,  and  the  following  Porto  Rican  localities:  San  Jnsn,  Agiiadilla,  Puerto  Ii«al,  PInya 
<le  Ponne,  Hiicares,  Fajardo,  and  Ensenada  Honda,  Culehra. 

The  Oqiix/'lf  rliomben  listed  by  Giindlach  probsbly  does  not  differ  spoi'.ifimlly  (mm  his  On/po<if 


Fonnd  on  sandy  beaches,  wliere  they  dig  holes  at  and  above  high-water  mark.  They  live  on 
reCnse  thrown  up  by  the  tide,  anil  are  imrtiy  noetnmal.  Their  eolor  is  that  of  the  sand,  and  they 
are  very  swift  of  movement. 

Osiiiw  VCA  Ltaoh.     Flddlar  Crab*. 


Orbitsoxtendingallalongtheanterior  margin  of  the  mrapaceon  either  side  of  the  comparatively 
narrow  Front.  Eye-elAlks  long  and  slender.  Cbelii>o<lH  in  the  adnit  male  strikingly  nneqtml;  in  the 
female  Hmall  and  equal. 

■  Key  to  the  Porto  Rimm  ^leriea  of  the  genur  Ura. ' 

R.  Obllqne  HdKe  on  Inner  surfaco  o(  palm  lerminallnK  nt  carpal  i^vUy, 

C.  The  two  rowM  ul  tnberelen  on  Inner  inrfacc  ol  palm  at  base  ot  daotylim  are  divergent  from  below  upward 

and  leave  a  eonsMerable  "pace  between  them mordax 

C'.The  two  mwH  o[  Inbcreiea  at  bane  of  daetylua  an:  mibparallcl  and  nenr  togetlier pugiuarapax 

B'.  Obllqne  rldftc  not  terminating  at  earpal  ravlty,  bnt  continued  to  ncarsuperior  margin  of  palm ITjitodnrfirfn 

'  Gundlacli  recogntw*  the  prc«enee  of  the  Hddlcr  erab  in  l-orlci  Kieo  niider  (lie  name  "  Giiiuiwa  tvralor." 
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Uca  mordax  (Smith). 

nrfOriimuiHnrrCaiSmUh,  Tianii.  Conn.  Aot^.  5lci.,  ii.ISS,  pi,  ii,  f.3,pl,iv,  1.4,  In.  IHTO. 
IfronurffiLr  RiLlhbiin.  Pmo.  V.  S,  Nftl.  Hiw.,  ixri,  276.  leoo. 

Frunt  Iirosii  ami  ahallow;  width  at  lose  or  poateriorly  a)>oiit  one-third  the  wiilth  lietween  the 
anterior  angles  of  the  rarapace;  anterior  margin  almoflt  straight.  Lateral  marKtn  of  carapace  strongly 
CQn-e<I  invranl  anteriorly  anil  forming  Munt  angles.  Palm  elongate,  iiamiw  toward  the  rarpns;  the 
ohliqiie  ridge  on  its  lower  inner  MiHai-e  ia  usually  tiiberculat«  and  very  much  thickened,  lieing  several 
tnliercli-s  in  u'i<lth.  tn  the  Porto  Rii-an  epeciniene  tlieae  tnlx'rrleH  are  almost  oleolete  except  at  the 
pioximal  ond  of  Ihe  riilge.  Thfi  two  rowH  of  tnbereles  at  the  bane  of  the  ilactyhis  on  the  inner  snrfiice 
of  the  palm  are  not  parallel,  Imt  diverge  fro:u  each  oti  ■'.r  tuwanl  the  upjier  margin. 

X  targe  speciex,  over  an  inch  in  wi<lth.     Length  of  male  from  Hucareti,  16.4  mm.;  wiilth  27  nun. 

From  the  Bahamas  am)  the  West  liiilies  to  fiio  de  Janeiro;  Liberia  (7).  Rio  Bayamon,  alxtve 
¥t,\o  Seco,  2  females;  Hucarea,  4  niaies. 

TTca  pugnax  rapax  {Smith). 

OHiudm«>  rajna  Smilh,  Tisnu.  Conn.  And.  SrL,  11, 134.  pi.  11.  t.  2.  pi.  IV,  f.  S,  IBTO. 

Front  with  arcuate  margin;  width  at  luise  or  (imterioriy  al>out  two-pcvenths  the  width  l>etween 
anterior  angles  of  cnrapace.  Lateral  margin  cnrved  inward  anteriorly,  forming,  acute  angles.  I^lm 
proportionally  Bhorter  and  pT()ximally  hroa<ler  than  in  ILmordiix;  the  ohlique  ridge  on  ils  lower  inner 
surface  iii  formed  of  large  tnberrles  and  does  not  terminate  so  ne«r  the  carpnn  as  in  V.  nionfoj-,  and 
consequently  is  more  oblique  to  the  lower  margin.  The  two  rows  of  tubercles  at  tiane  of  dactyliix  are 
near  together  and  subparallel.  t^maller  than  E'.  »inrrf<i.r,  usually  less  than  an  inch  in  width.  Measure- 
ments of  male  from  Boqueron  Bay:  I-ength,  14.5  mm.;  width,  22.5  mm. 

The  subepeeies  which  I  designate  under  the  name  of  I'm  jnupiiu:  rapoj*  is  a  West  Indian  form  of 
fiddler,  differing  from  the  (amnion  f.  /rtiynoj-  of  the  east  Mjast  of  the  United  States  chiefly  as  followe: 
In  ('.  jHiyniu-  the  superior  orbital  bonier  or  eyebrow  is  nearly  vertii«l  and  barely  visible  in  a  dorsal 
view,  while  in  f".  pugnaiTiipax  the  eyebrow  is  more  oblique  and  readily  visible  from  aliove.  In  f' 
pugiuLr  the  space  between  thedactylus  and  carj>al  i«vity  JH  coarsely  granulate;  in  ('.  piiffnnx  rajmx  finely 
gntnnlate. 

Florida  Keys  to  Rio  de  Janeiro.  In  Porto  Rico  at  Cataflo;  ^n  Juan;  Boqueron  Bay,  very 
nnmerous;   Ensenada  Honda,  Culebra;  Hucares,  numeroiis;  Fajanlo. 

The  typical  fonii  of  ''.  jnuptnx  extends  from  Proviniftowp,  Mass.,  Ut  (ieorgia. 

Freqnenta  salt  marshes.    Taken  in  the  mangrove  swamps  at  l^an  Juan  Bay,  Porto  Rico. 
Uca  leptodact^Ia  Bathhim. 

VcnlejiloiUutyln  (liiifTlu  hh.)  Ralhbun  in  Ranhlii.  Ann.  N,  Y.  Acnd,  ^1..  xi,  227,  \Sm. 

.K  f  lall  spec..-!',  a  little  over  a  third  of  an  inch  wide,  thicker  and  more  cylindriiail  than  any  other 
of  the  Porto  Rican  B|>edes  of  f  Wi.  The  front  at  ils  Imbo  or  posteriorly  is  aliout  one-fourth  the  width 
lietwoen  anterior  angles  of  iara]ia(«.  The*<e  angles  are  direcleil  obliquely  outward.  The  ohiiitue  ridge 
on  lower  half  of  inner  surtai'e  of  palm  does  not  terminate  at  the  carpal  cavity,  lint  is  contlnueil  by  an 
angular  turn  to  near  the  superior  margin  of  palm.  This  iip)>er  half  of  the  ridge  is  parallel  to  the 
lulierciilar  ri<tge  at  Iwine  of  dai'tylus.  Fingers  of  great  claw  very  slender  ami  delicate.  Anilmlatory 
legs  light  colored  and  luarkeil  with  small  dark  spots,  which  form  in  jmrt  transverse  bands. 

Ixtnglh  of  male  from  San  Juan,  6  mm. ;  width,  9.8  mm. 

Bahamas  and  West  Indies  to  Kantos,  Brazil.  Porto  Riiv>;  San  Antonio  Bridge,  San  Jtaan;  Boijue- 
ronBay;  F.nsenada Honda,  Culebra;  Fajardo. 

Tlca  tha^eri  Itithlnm. 
Vm  Uuiyfri  KHihbun,  Proc,  Wa«l][iigtnn  Acad. got,. ii,  134,  pi.  viii,  ngx.  1  nn<l  2.  ISOO. 

Carapace  very  broad  in  its  anterior  fourth,  narrowing  rapi<lly  in  its  posterior  thn-e-fonrihs; 
anlero-lateralanglesalmost  rectangular,  blunt;  Bomel.imeHthe<«rapace  is  narroweratorbital  angles  than 
a  little  behind  that  point,  raiiHeil  by  the  timing  iiiwanl  at  lateml  angle  of  one  or  l>oth  lateral  niai^ins. 
Dorsal  furrows  deep,  eepecially  the  cer\-ical  and  the  transverse  gastro-cardinc  furrow;  less  deep  are  the 
obliquely  longitudinal  branchial  fufrow  and  the  postorhital.  Knrface  finely  and  densely  granulst« 
through  the  lens,  and  tomentose,  the  hair  retaining  particles  of  mud.  Front  very  narrow,  not  linear 
nor  spatuliform,  but  subtriangiilar,  at  Iww^  or  jiOHteriorly  less  than  one-fifth  the  width  l)etwH'n  the 
antero- lateral  angles  of  the  carapace,  anIerioHytnincate  or  nearly  so;  sides  ol)li(|ue  and  almost  straight; 
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superior  orbital  surfanp  or  eyebrow  sliallow,  not  vary! nj;  much  in  length  throiiRhoiit  its  width;  man^in^ 
finely  granulate.  Inferior  mai^n  of  orbit  with  Inrg^  truncate  tiiherrlri',  inirreasinj;  in  size  and  dinani¥ 
apart,  toward  the  outer  extremity. 

Large  cheliped  very  heavy.  Menia  and  narpuB  elontrate,  Ihick,  nigoee  on  Ihe  outer  purfaoe,  anil 
without  armed  margins.  Outer  surface  of  [>alm  roarsely  tiilwrciilate  on  its  npiier  lialf,  the  tubercles 
gradually  becoming  line  Rranulea  below;  upper  and  lower  margins  set  off  liy  ileep  grooves.  Inner 
surfare  of  palm  with  a  ridge  marke<1  by  a  single  line  of  large  tuI>err1eH,  leading  oliliijucly  upward  from 
the  lower  margin  to  the  carpal  cai'ity,  where  it  turns  at  a  little  lejis  than  a  right  nngic  and  is  roiitinued 
leM  than  halfway  lo  the  npper  margin,  or  when  continU;ed  farther  the  tnl>er('le«  arc  obsolete.  On  the 
palm  at  the  haae  of  the  dactylus  are  two  tul>erciilate  lines,  the  distal  one  very  short;  Itoth  are  slightly 
oblique  to  the  lower  margin.  In  full-grown  males  the  flngem  are  very  long,  the  lower  margin  of  the 
propotluB  sinuous,  the  pollex  1>ent  down  for  itH  ilixtal  third.  The  dartylus  equals  or  overreai'hes  the 
pollex.  The  prehensile  tubercles  are  irregular,  liut  not  striltingly  w).  The  da<':tylus  is  roughened  at 
ita  base  on  the  upper  side  and  has  a  short  longituiiinal  groove  on  the  outer  wde  l)elow  the  upper  margin. 
The  smaller  chelipe<l  is  rather  long,  the  fingers  longer  than  the  i>alm  and  somewhat  gaping  to  the  tips. 
Meral  joints  of  ambulatory  legs  dilat«il  and  very  brood,  especially  those  of  second  and  thiril  jiairs. 

Old  mates  show  a  tendency  lo  widen  behind  the  antem-lateral  augles;  this  tendency  is  stronger 
on  the  side  of  the  large  claw.  In  males  which  are  young  or  have  not  reached  their  fullest  development 
the  pollex  of  the  large  chela  is  stnught,  not  Itent  itown,  and  the  lower  margin  of  the  propoilus  is 
convex,  not  sinuous.  The  nieral  joints  of  tlie  ambulatory  l<^  are  wider  in  the  female  than  in  the 
male,  as  is  the<ase  in  other  s|>c<-ies  of  the  genus. 

Male,  length,  17.2  mm.;  width,  27.5  mm. 

Jam^ca;  Brazil  at  Natal,  Rio  Grande  do  Norta,  altio  Rio  Parahyba  do  Nort«,  fafi  Matheos  and 
Victoria.  Porto  Kico:  Rio  Bayatnon  above  Palo  Ke<-o,  2  adidt  males  with  straight  pro|ioili,  I  ailnlt 
female;  Fajardo,  1  male,  1  female,  both  small  but  mature,  large  clielii>ed  of  male  missing. 

Otnni  BUBTTLAZ  Stimpaan. 
fiNrnp^B  SUmpenn.  Ann.  Lfc.Knt.  Hist,  N.Y..vn.  SO.  ISSEh  Bull.  Mus.  Camp.  Zool.,  it,  160, 1ST1. 

Carapace  transverse,  broad;  antero-lateral  margin  very  short,  ilentate;  front  nearly  half  as  broad 
as  the  carapace;  ocular  pe<lunclesof  moderate  length;  antenna!  (iagiOlum  excluded  from  the  orbit  by 
a  process  of  the  liasal  joint,  which  joins  the  front.  Palpui<  of  the  eiidi^nath  of  the  outer  maxilli|>edB 
articulating  with  the  inerus  at  its  inner  angle. 

Veigee  of  the  male  ariwing  from  coxte  of  fifth  pair  of  feet  and  leasing  through  canals  in  the 
Btemum.  Steniiim  partially  ex|M)Ked  in  the  sinus  of  the  abdomen  l>etwocn  ite  seivrnd  and  third 
segments.     All  the  itegments  of  abdomen  distinct.     Chelipe<is  heavy,  not  very  unequal. 

Only  one  species  known  from  West  Indian  region,  viz,  E.  nlliiln  Htimpeon,  the  type  of  the  genua. 
XurypUiz  nitids  8timpeon. 

£iirw*iinlWrfmSllinj«i>n,  Ann.  Lye.  NhL  Hist.  N.  V.,  m,  flO,  IKW;  Smith,  Tnin».  Conn.  Acad.  SPi.,  ii,  162. 1870. 
EiiTj/plia  nflifln  SUmpsan,  Bull.  Miu.  C^np,  Zi>ol..  u,  lliO.  1871:  Klniniley.  I>ror.  Acnil.  NaI,  RcI.  I'hlla.,  XIxi.HM.  ISTS. 

Carapace  smooth  and  shining,  convex  fore  and  aft,  as  well  as  from  side  to  side;  aniero-laleral 
margin  less  than  half  as  long  as  the  |>o9tero-lateral,  and  armed  with  tiireu  strong  t«eth  including  the 
angle  of  the  orbit;  carapace  widest  at  the  third  tooth.  Front  <iee|ily  noU^hed  on  each  Hi<le  at  the 
insertion  of  the  anteniiie;  int«r-antennal  niaigin  nearly  ulraight  Chelipeds  in  the  male  with  a  round 
pit  at  anterior  distal  corner  of  tower  surface  of  inerus;  this  pit  is  surroundeil  by  a  fringe  of  long  hair; 
aeharpcurvedapine  hear  the  distal  end  of  the  upper  surface  of  the  merus.  Carpus  with  a  sharp  inner 
spine;  inner  surfiu-e  pilose.  Ambulatory  legs  sleiKler.  Carapace  of  female  narn)wer.  Chelipeils  more 
nearly  equal.     Menis  without  pit  and  surrounding  hair. 

The  dimensions  of  two  specimens  are  as  follows: 


Lucollt)'. 

LeiiBth. 

Cedar  Kcyi 

, 

West  coa«t  of  Florida  and  Floriila  Keys  to  4 

Vieques,  14  fathoms,  coral,  sand,  shells,  station  B 
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Oanni  TBTKAPLAZ,  no*. 

Carapace  quailriiateral;  lateral  margins  dentate,  somewhat  i^nverf^n^  posteriorly.  Front  about 
one-thinl  the  width  of  the  campa<re,  raarjiin  nearly  strai)i"l it.  Orliital  mancina  nearly  tranet'erse.  Eye- 
stalbe  elongate  ami  iiC  moderate  tlii<'knei«.  Antennie  entering  the  <irhiL  Buccal  »ivity  wider  in  front 
Ijian  t>eliinil.  MasillipcclH  not  ciinipktely  filling  the  cavity;  palpna  articulating  at  the  front  inner 
angle  of  merus,  which  in  Rlightly  ni>tche<l.  Alxlominal  HetcnipnlH  In  male  narrower  than  the  xterniim; 
third  to  fiFth  Hefcments  fuHeil.  Cheliiie<lfl  unequal,  heavy,  aiigutar;  fln^erH  pointc^l.  Ambulatory  le^cs 
lo:^,  Hlender,  nompresaedi  dactyli  of  last  pair  concave  npwanl  an^l  outwanl. 

Type,  Freriltm  ifimilriiinilala  Rathhun,  a  npecies  <leHcri1>ed  from  the  female  only.  Having 
recently  co:npare<t  the  male  with  the  male  of  F.  Imrlmla  A.  Milne  Rdwanlti,  I  Qnd  the  ftpecies  gener- 
ically  <lialJnct.  FrrniU-a  has  very  oblique  orbital  inarpne,  terminating  in  a  prominent  antero-lateral 
spine,  very  stont  eyes,  while  the  ab<lomen  of  the  male  is  very  broart  at  base,  covering  the  slenium. 

Tetraplax  quadrideatata  Rathlnm. 

FrrriOra  qvaiiTidmlnln  fM'htmn,  Bull.  Liilmr,  Nut,  Illxt.KIsk- I'nlv.  Innrn,  iv.  p.  ■Xl.ti-  vtn.  (.  I.  IK9^ 

CarajMice  thii;k,al>out  Ihree-fourthsaa  lung  afl  wide,  covered  with  a  short,  dark-colored  pubeiicenee; 
when  this  it)  remove<l,  tho  regions  can  l>e  made  out.  Front  about  one-thinl  the  width  of  carapace, 
defleied,  edge  thin,  from  above  appearing  slightly  emarginate.  Superior  margin  of  orbit  sloping 
outward  ami  slightly  liackwanl  to  outer  orbital  tooth;  a  notch  towanl  inner  end,  and  another  next 
outer  tooth.  The  inferior  inirjin  has  a  Qati;h  next  the  outer  tooth  and  a  tooth  at  inner  angle,  liet  ween 
which  and  the  antenna  there  ih  a  triangidar  opening.  Antero-lateml  mai^n  with  throe  teeth  beflides 
the  orbital;  their  outer  eilgw!  are  finely  denticulate;  the  three  teeth  are  very  nearly  in  a  line  parallel 
to  midiile  line  of  crab;  orbital  tooth  less  projecting.  Poatero-lateral  margins  longer  than  antero-lateral, 
and  mo<leralely  converging.  The  sutures  between  the  thint  and  fourth,  an<l  fourth  and  lifth  Moments 
of  abdomen  of  male  are  partially  indicate<l.  Terminal  segment  ronndetl  at  extremity.  Chelipeds 
subeqiul,  rather  heavy.  Merus  with  a  spine  on  its  superior  margin  at  its  distal  third.  Carptis  with 
an  inner  si»ne  and  an  anterior  fringe  of  hair.  Hand  smooth  and  shining,  finely  granulate  above,  upper 
margin  arute  and  very  finely  granulate.  Lower  outer  margin  of  pollex  with  a  granulated  eosta. 
Dactylus  with  two  superior  granulated  coatw  and  a  superior  fringe  of  hair. 

The  dimensions  of  three  specimens  from  San  Juan  Harl>or  are  as  follows: 


Bex. 

^. 

ii.\ 

intero-lateral  angles,  the  lateral 
',  bifid.    Orbits  msr^nal, 


San  Juan  Harbor,  4}  to  5^  fathoms,  sand,  mud,  station  6054,  2  males,  1  female;  Mayaguez  Harbor, 
12  fathoms,  sticky  mud,  station  6060, 1  male.  One  specimen  only,  a  fentale,  ha<l  been  taken  previously 
by  the  AUmtroim  at  Guragao.  Three  of  the  Porto  Rican  specimens  are  larger  than  the  type  and  show 
that  the  species  becomes  relatively  narrower  as  it  increasea  in  size. 

Oeuoi  CHABHOOAKCIITUS  BaUibon. 
CftMinomrrfinu  Ralhbiin.  Bull,  Lftb.  N«t.  Hist.  Slate  rniT.Iiiwa,iT,M4,)89». 

Catapace  thick,  broadest  posteriorly,  tapering  anteriorly,  without  ai 
margins  forming  a  curve  continuous  with  the  anterior  margin.     Front  xk 

oblong;  eyes  movable.  Pterygostomian  region  with  a  horizontal  suture  as  in  Scalopjdia.  Antennula 
with  basal  joint  very  large  and  hemispherical.  Epislome  nearly  perpendicular,  its  margin  projecting 
below  the  maxillipeds.  Maxillipieds  widely  separated  throughout  their  length,  longitudinally  placed. 
Merus  siiboval,  the  palpus  artJciilating  at  the  an tero- internal  angle.  AI>domen  much  narrower  at  base 
than  the  sternum;  third,  fourth,  and  fifth  segments  coalesced  in  the  male.  The  sexual  appendages 
pass  to  thecoue  through  ducts  visible  between  the  sternal  segments.  Abdominal  s^mentsdiKtinctin 
the  female.  Chelipeds  with  merus  trigonal,  carpus  quadrate,  manus  slmrt  and  broad,  fingers  long  anii 
slender.  Ambulatory  legs  slender,  sultcylindrical,  tbe  thini  piur  the  longest,  the  second  next,  the 
fourth  the  shortest.     Dactylus  of  last  pair  reciirveii. 
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CluMmocarcinuB  cylindriciu,  ep.  nov. 

Length  of  carapace  less  than  three-foiirtliH  its  posterior  witlth.  Fronto-orbitAl  width  about  half 
width  <)f  («rapace.  Carapace  subcylindrical,  almost  level  from  aide  to  side.  Anterior  half  of  lateral 
margin  ti)arke<l  by  a  sharp  icmmitated  line.  Sutures  visible  about  cardiac  re^on.  Atinuer  angle  of  the 
branchial  Te);i'»)  there  is  a  ilepreseion  from  which  variouB  dhallow  wrinkled  lurrows  radiate.  Surface 
covered  with  a  eliort  pubescence.  Front  a  little  wider  than  either  orbit;  mai^in  eubtruncaie,  upi>er 
surfare  with  a  mediaJi  depreflsiou,  which  in  a  dorsal  view  makes  the  mai^iii  ap]>ear  bifid.  Mar^cin  of 
orbit  concave,  direcltnl  obliquely  outward  and  a  little  forward.  Right  cheliped  lai^r  than  the  left. 
Carpus  with  inneraiigic  rouniled,  and  without  a  tooth.  Manus  of  larger  i^helipeil  about oiie-lwll  wider 
than  that  of  Bjnaller  in  the  male,  and  much  more  swollen,  its  fingere  gaping  at  base;  in  the  female  the 
hands  are  more  nearly  equal  and  the  fingers  do  not  gape.     Ambulatory  legs  narntw,  fringed  with  hair. 

The  following  are  the  din 


w».. 

nonlo- 
oTbllal 
width. 

i.i_ 

S.5 

This  species  is  distiiiguisheil  al  a  glance  from  the  three  previonsly  deecrilxHl,  by  its  broader  and 
re  cylindrical  carapace. 


€^- 


Fio.  t,— CAninii.KHrc/iiii*  enUwIrlfiit.    (n)  FenKle,  dtam\  tIs 
(r)  AMomea  or  loale,  x  i.    W  Abdoi 

Type  locality,  Mayaguei  Harbor,  Porto  lUco,  12  to  18  fathomR,  sand,  mud,  station  6061,  4  males, 
2  females  (Cat  No.  23785).  Other  Porto  Rican  loialitiea  are  off  Aguadilla,  tS"  tathoma,  sand,  mud, 
and  shells,  station  605!i,  I  female;  Mayagiiex  Har))or,  7  fatlxinis,  Hticky  nnxl,  station  60.711,  I  female; 
Mayaguei'.  Harbor,  75  to  76  fathoms,  rocky,  eaud,  and  coral,  station  6063,  1  male,  3  juv.;  Mayagiiex 
HarlMir,  161  to  172  fathoms,  sand,  mud,  station  «06fl,  2  male«,  2  females. 


X 


Ovani  SPEOCABCnrDB  Bttanpson. 

Sl^encardmit  flilmpinn.  Ann.  I.yr.  Sm,  Hisl.  N.  Y„  vn.  6B.  tSSB. 
.■  ""  Carapace  longitiulinally  convex,  almost  Bemicylindrical,  transversely  nearly  flat;  posteriorly 
narrowing  very  little,  anteriorly  niargins  arcuate  and  ilentate.  Front  lees  than  half  the  width  of  cara- 
jiace.  Orbits  mar^nal,  oblong,  eyes  movable.  Outer  maxillijteils  moderately  twiiaraleil  from  e^cb 
other;  menis  siibquadrate,  witli  a  notch  at  antero-inl«mal  aiigle  for  the  innertioii  of  )ialpui'.  Fin't  Iwo 
alxlominal  si^nents  narrow,  exjioiimg  largely  the  sternal  w^mciit;  third  segment  mui^h  wider,  iHit 
stilt  not  extending  ttioinal  joints  of  legs;  third,  fourth,  and  lifth  M'gmeitts  (coalesce*!.  Chelipcils  short, 
thick.    Ambulatory  legs  narrow,  smooth,  iKimpreeeed;  dactyli  long,  ciliate. 


cb,  Google 


THE   BRACHYURA    AND   HACRURA    OV   PORTO   RICO. 


SpeocarcinuB  carolinenBis  f^Umpeon. 

ffltnauvinvt  earoUvmtU  RUmpMm.  Aim.  Lye.  Nftl.  Hint.  V.  Y.,  Vil,  M.  |>1.  I.  lite.  I,  ^.  " 


CaiKpOfe  puiK^tp,  obeoletely  gnmulattfi  towani  margins.    ()astri<'  ri'gion  well  ilefin»l.     Antero- 
lateral r^on  5-toothe<I,  incliKling  aiigle  of  orbit;  Heconil  lootli  shallow,  niiiniled,  ami  not  <liBtiiii'tly 
Beparated  from  first.     Third,  fourth,  and  fifth  tfclli  wi'II  iimrkiHl,  Hharp,  neparated  by  t>1early  marked 
U-shaped  sinuses.     Front  alwiit  one-third  width  of  oara[iace,  with  a  iiirdian  notdi;  the  Iwo  loljes 
slightly  oblique  ami  Hiniions.     MeniH  of  clielipeils  with  a  stronK  tooth  alxjve  near  diHlal  end;  carjiiu 
with  a  blunt  tooth  at  inner  anfcle;  hand 
smooth,  punctate.    Dactylus  of  laxt  pair 
of  ambulatory  legs  curved  upwar<l.    Siir- 
faee  pul)e8cent  exeept  that  of  the  fingers. 
linen  of  hairs  on  the  hands  and   fingerx 
and  the  margins  of  the  ambulatory  le^. 

Male,  station  6074:  r-ength,6,5mm.; 
width,  S.5;  width  lietween  onter  angles,  6; 
width  of  front,  3.  Female,  elation  6074; 
Length,  7.5;  width,  9,8;  width  between 
outer  or]>itaI  angles,  6.S;  widUi  of  front, 

'  ■"      ^  '     ,     _        „     .  c    /I     /^  ,  F"3-  i.—fprifarcmiit  famlliinuiiA,  IcniKlc,  x  2.88. 

Charleston  Harbor,  S.  C.    (type  lo- 
rality),  in  subterranean  gallerieti  exeavateil  in  mud  at  low-water  mark  by  other  enwlaiieana  or  by  large 
wormB.    Tortugas,  dredged.     Mayapuea  Harbor,  Porto  Rioo,  12  to  18  fathoms,  station  6061,  and  in  76 
to  76  fathoms,  station  6063;  off  I'nerto  Real,  RJ  fathoms,  station  6074. 

The  Porto  Rii'an  speeimens  are  wi<ler  than  the  tyjx',  which  was  meaenred  by  i^timpson  and  is 
not  extant,  their  lateral  teeth  are  more  <lis(inctiy  seimmleil,  and  tile  second  tooth  more  prominent 
than  in  Stimpeou'R  figure.  The  specimen  fniin  Tortugas  which  1  referred  to  S.  nimlinfiinig  in  IHEH), 
thongh  mnaller  than  the  tyjie,  lias  the  F^anie  ]>ni[iortionfl  and  similar  teeth.  There  is,  however,  in 
the  Museun)  of  Contparativc  Zoology,  a  male  from  Charleston,  S.  0.,  the  tyjw  locality,  which  is  about 
Uie  same  sixe  as  the  type  specimen,  hut  its  projHtrtionale  width  is  inlt>rme<liale  l>etween  the  type 
and  the  Porlo  Riran  specimens,  while  the  leetli  are  prominent  and  well  He|>amted.  as  in  the  latter. 

Oanu  XUCRATOPBIB  Bmith. 
Eiteniloptii  l^mitli.  TmniLOonn,  Aciul,  !^i.,  ii,35,  tSB3. 

Carapace  convex  in  an  antero-|Histerior  and  a  transverse  direction,  narrowing  considerably 
poeteriorly,  aiitero-lateral  margins  witli  large  teeth.  Front  less  than  halt  the  width  of  csmpace. 
Orbits  and  maxillipe<ls  similar  to  thoM;  of  ft/iriyriirrintiii.  ThinI  atxlominal  K^>ient  not  in  c-onlact  with 
i«xte  of  fifth  pair  of  feet  in  typical  species;  third,  fourth,  and  fifth  segments  <^)alesc<Hl.  ChelitieilB 
short,  thick;  palm  angidar,  with  a  distinct  su|>erior  marginal  line;  fingers  elongate. 

Eucratopsis  spmideutata  (Benedict). 
EntTOinfba  nfinidaUala  Bcncdicl.  Johnn  Hopkliix  Uiilv.  CAr.,  X[,No.RT.  |i.7T,  Isw:  llHihhuii,  Aiin.InM.Jnnmlni.i.M,  IA91, 
EiiCTa/ojurt"  "piniATifnli  lUthlHm,  Bull.  l*b,N'ril.  Hist.  Btnle  Univ. Iowft,TV,2SI,  WW. 

Carapace  finely  granulate  and  pulwsireiit.  Regions  distinctly  markeil.  Front  lew  than  one-third 
tlie  width  of  eara|>ace,  bilol)e<l,  \tAiei  slightly  roundeil.  Orbit  slightly  wiiler  than  frontal  lot>e. 
Lateral  teeth  five,  including  orbital;  the  set»nd  shallow  and  segnrateil  from  the  Urst  by  only  a  slight 
sinus;  third  rounded,  obtuse,  and  little  projecting;  fourth  and  lifth  prouiinent,  spinifonn.  Menis  of 
<:helipedH  with  a  superior  tooth  near  distal  en<l;  isrpus  with  two  sjiiniform  t<Hith,  one  at  inner  angle, 
the  other  below.  Palm  smooth  on  outer  fa<'e,  granulate  above;  fingt'rs  slightly  Ix'nt  down  in  the 
larger  cheliped,  more  so  in  the  smaller  clielii>e<l.  Teeth  of  fingers  irregular;  when  close<l  the  lingers 
leave  a  slight  gape  proximally.  Amhulatery  legs  {uibesi^nt  and  with  hairy  niargiuH.  Dactyli  itf  last 
pair  slightly  recurved  and  bent  upward. 

I-ength  of  male  from  Bo(|npron  Bay,  11  mm.;  width  In-tween  ]H'nuItimate  marginal  teeth,  IS.S 
mm.;  width  between  outer  orbital  angles,  tl,8  mm.;  width  of  front,  4. ft  nnn. 

Jamaica  (Bene<lict,  Rathbun);  Trinidad;  Monos  Island,  off  Trinidad;  Puerto  Real  and  Boiiueron 
Bay,  Porto  lUco. 
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Oenu  FABOPLAX  tttMftim. 
Pawitilai  HUmpmn,  Biill.  Mim.  Comp.  Zonl..  II.1S1.1N71. 

CnmpaconrcualeRnteriorly,  iinwlrate  pomteriorly;  front  )»1vanc«<li  antero-lsteral  margiu  dentate. 
Menis<if  iiiit^r  iiiRxillipeilH  with  inner  posterior  niarj^n  iioti^heil;  nlxo  the  inner  anterior  luif^le  notchetl 
for  artii'iilaliim  iif  palpus.  ChelipeilH  h««vy,  {lalin  robiut;  lingt^rx  shorl.  Ambulatory  Ic^  narrow. 
PirM  BFfCiiient  of  abiloinen  of  malt;  in  wiile,  rovt^rini;  th«  xttimutii-,  tliit  stivml  iiarniwcr,  expoxing  the 
sternuni;  the  thinl  witlur  than  HM^nil,  bnt  atill  not  reaching  the  i»xii>  of  Hftb  piur  of  feet. 

Panoplax  depreaaa  Stinipnon. 

Carapace  (lepruneil,  rctcionit  fairly  well  inarknl,  surface  finely  jxnictate,  granulatealong  the  lateral 
toelh;  twool>lif|iioepigaHtric  lohes.  Front  with  two  rounilcl  lolwH.  Superior  orbital  nmiyin  with  two 
notches;  orbit  aa  wide  an  eooh  frontal  lobe.  I.At<>ral  Unftii  five,  ini-lu<ling  orbital;  the  sn'ond  shallow, 
Beparal^l  from  Drat  by  a  shallow  Miniui;  the  tbint  laiye,  blunt,  out^r  margin  very  arcnate;  fourth 
triangular,  with  aRpinifonu  tip;  Hfth  veryiiniail,  not  i>(<ojectinglieyonil  general  outline.  I'lwtero-laleral 
margins  moderately  converging  posteriorly.  Choliiieila  nn«^iial;  meriiH  aiid  carjHis  gramijat^  toward 
the  margius;  meriiH  dentate  on  Hn|>erior  margin;  i^rpus  olilong,  witli  aatont  blunt  tooth  at  the  inner 
angle  and  a  few  tulicrclce  Im;Iow  it;  on  anterior  tranaveme  groove.  Ilantls  Hinooth  anil  rounded, 
punctate;  fingers  dark  brown,  color  not  exlt^nding  to  palm;  pii-heiixile  teeth  broad,  low,  a  larger  one 
at  base  of  dactybis;  no  gape.  In  the  female  the  upper  surface  of  the  nianua  in  flattentil,  with  trai*«  of 
two  longitudinal  carina!  anil  an  intermediate  furrow.  Meral  joints  of  ambulatory  legn  rougheneii  on 
anterior  mai^uH,  following  joints  hairy. 

Length  of  male,  afi  mm. ;  width,  9.5  mm, ;  width  l)elwoen  oiit*r  orbital  angles,  6.5  mm. ;  » i.llb 
of  front,  3  mm. 

East  and  Miildle  Keys,  Tortugas,  H  to  7  fathoms  (type  locality);  JamaiiM.  Porto  Rico:  Mayagiiez 
Harbor,  4  to  ft  fathoms,  stalicm  G0«5;  off  I^mta  de  Melonex,  '1  fathoms,  xtation  ttOT2;  off  Huma^ao,  0} 
fathoms,  Htation  6099;  KnHcnaila  Ilonita,  Cnlehra. 

Family  PALICID.4;  Kathbun,  1S98. 

Carapace  broailly  transverse,  mibquaiiri lateral;  an tero- lateral  margins  dentate.  Fronto-orhltat 
width  great,  front  dentate.  Orbits  and  eyes  large.  Ilucnil  cavity  quail  rate;  outer  maxillipeils  not 
covering  it;  Ischium  strongly  produceil  forward  on  the  inner  Hi<le;  inerns  small,  siibtriangular,  with  a 
notch  on  the  innenlistal  side  for  the  articulation  of  the  |ialpuH.  Affereiit  channels  to  branehiie  opening 
at  ImseB  of  cbelipeds;  efferent  channels  at  antero-extemal  angles  of  bnccal  cavity.  Ohelii>pds  of 
moderate  size,  often  unequal  in  the  male;  usually  tubercitlate  or  granulate.  Next  three  pairs  of  feet 
long,  slender,  and  rough.  last  pair  very  short  and  siender,  sulMlorsal,  smooth.  Abdonien  of  male 
much  narrower  than  the  slemiim. 

This  family  contains  only  one  genus. 

a«niu  PAIJCVS  FhiUppi. 

d/iwimlm  Roux,  Cnml,  M&llt,  (pKgi^  77), 1828.    (Name  preorcuiilcd.) 
JtaJ/dn  Phillppl,  ZwGlIcr  Jahrt«b.r.  il.  VorciiiK  f,  Smiitk.  tn  CiiHtel.  Jl,  IKS*. 
Characters  ot  tlm  family, 

A'ey  /')  llie  Pnrlit  Riiim  tjirivii  nf  the  gentt*  Palicttt. 

A.    Abdomen  and  Klcmum  with  mnaplrunim  lumiiilliirm  i-ipHnHlnn>,  vMblo  in  h  dnmil  tIow €\llrnialHt 

A'.  Abdcimt^n  snil  ulcmiim  without  conHpiciiniin  Imminlfoirn  i>ipHnHlnnii.vlalljle  In  n  donml  view nra 

PaJicus  alteinaitus  Kathbun. 

Pnlirni.  (itlmifKin  Bftlhhnii.  Prnc.  Bliil,  »"<■.  Wnsh.,  XT,  efi.  1R97. 

Carapace  subquailrate.niarBely  granulate.  Front  with  four  distinct  lolies,  the  median  pair  smaller 
a'ld  more  deeply  separatei I  frotn  «u;b  other  than  from  outer  pair.  Sujieii or  orbital  lolxw  miltqiiadrate; 
outer  margin  of  outer  orbital  tooth  nearly  strfugbl;  imiliaii  V>\k  o(  inferior  margin  most  advanced  at 


cb,  Google 


THE    BBAOHYL'RA    AND    MACRITRA    OF   l>ORTO   RICO.  13 

ilxitiiteriiDgle.     Lateral  ttwtli  two,  liroail,  bbate,  obtnse;  in  larKe  spui^iiiiunB  a  tliinl  very  small  Uioth 
or  Uibercl<!  behiixl  liie  eecontl. 

Theru  am  two  fornix  of  theiiiali;  iu  Uiu  upeuiea.  In  oii«  t  li«  apiieiKtagtw  uf  timt  Rt^ineiit  of  atMloiuen 
are  Btixnig  anrt  twiutinl,  tip  hiiobwl,  inner  lolte  thinner  and  Icmfter  than  outer.  In  tlie  iwcond  form  the 
appenda^^B  are  weaker  and  not  twisted,  tlie  tjj)  less  aprtailiii)!.  In  tlie  Rmt  funn,  tlie  chelipedx  are 
voiy  unequal,  Ihe  left  always  sleniler  and  weak,  tho  right  large  and  heavy.  Both  clivIiiHHla  tuberculate 
and  pubescent.  Corpus  covered  with  irregular  laiidtiitonn  lolnv;  manus  snnnonnle<l  hy  a  double 
crest  of  same.  Width  of  right  nianus  at  its  distal  end  equals  one-half  length  of  carai«(-e.  Pollex  very 
short.  Dactylus  strongly  bent  down,  overla|ipiiig  pollex  at  tip.  Left  manus  a  little  more  than  one-third 
width  of  right,  enlargii^  Init  little  towartl  the  long  and  rather  narrow  fingers.  In  the  second  form  of 
the  male  the  right  manus  is  about  twice  the  width  of  left  and  its  fingers  are  also  long  and  slender.  Id 
the  female  the  hands  are  inore  nearly  equal.  The  aeconil  am^mlatory  leg  is  about  twice  the  length  of 
carapace;  the  first  reaches  about  the  middle  of  propoiliis  of  second ;  the  third  reaches  alwrnt  middle 
of  dactylus  of  second.  The  men  are  rough  with  squatuose  tubercles,  and  have  two  longitudinal  grooves 
on  upper  surface  and  one  on  anterior  surface.  The  anterior  margin  terminat«e  in  a  blunt  re«!taugnlar 
tooth  in  the  second  and  third  pairs;  in  the  first  pair  this  tooth  is  proiluced  ontward  towant  the  carpos. 
Poeteri.ir  margin  of  the  dactyli  concave  as  a  whole,  Imt  nearly  stis^ht  for  the  proximal  two-thir^ls. 
-  Dimensions  of  mate,  form  i:  Length,  6.D  mm.;  width,  7.6  mm.;  length  of  WH'ond  ambidatory  1^, 

14  mm.;  length  of  meniB,4.4  nun.;  carpus,  2.2  r .;  pro|iodus,  3.6  mm.;  da<-tyUis,  3.2  mm.     Male, 

form  ii:  Lengtii,  11  mm.;  width,  13.2  mm. 

Ott  St.  Thomas,  20  to  23  fathoms,  station  60T)),  /V>/i  Kuirt,  I  male,  [orm  i,  hikI  1  young  female. 
From  off  Cape  Hatteras  to  the  Gidf  of  Mexico,  24  to  60  fathoms. 

Falictts  sica  (A.  Milne  Edwanls). 
Cfiitaiiolia  ticn  A.  MUni'  Edwanls.  Bull.  Miis.  (:om|>.  Zuol.,  vin,  13,  IKNO  llArt). 
/WicKiricn  Bathbiin,  P™.'.  Btul.  Soc.  \¥«sh..  xi,  97,1»K. 

Carapai:e  granulate,  many  of  the  granules  forming  clusters  on  the  mure  elevated  rt^ions.  Front 
with  four  small  tubercidifonn  teeth,  the  median  the  most  prominent,  sei>arate<l  from  each  other  by  a 
deep  triangular  notch  and  from  the  lateral  teeth  by  very  bpoatl  sliallow  sinuses.  The  tooth  of  the 
superior  orbital  border  nearest  jireorbital  is  arcuate;  the  next  narrower,  also  obtuM'.  The  median 
suborbital  lobe  is  subtrianguUr  and  nmch  less  advances!  than  inner  lolie.  The  lateral  niargja  of  mra- 
pai«  bears  three  small  thickened  teeth.  Just  al)ove  posterior  margin  a  sinnons  line  i>f  tul>ercles.  First 
segment  of  abdomen  with  a  narrow  carina  on  either  fide  l)ehinil  the  poslero-lateral  angle  of  caispace. 
Second  carinated  throughout  its  width,  tlie  carina  much  longer  in  center.  Third  segment  carinated, 
but  much  le«<!  sharply.  A  carina  on  sternum,  in  a  line  with  suture  tfetwecn  seciind  and  third  alnloni- 
inal  segments,  extends  well  outwar^lly,  but  not  so  far  posteriorly  as  the  second  abdominal.  TheKe 
oarinie  fomi  horizontal  plates,  visible  in  a  dorsal  view,  excepting  that  of  Che  third  abdominal  segment 
in  the  male.  Ohelipeds  slender  and  feeble.  Ambulatory  l^s  of  moilerale  length,  the  thini  very  little 
shorter  than  second,  the  firat  very  slender  and  reaching  aliout  midway  of  car]>us  uf  setMnd;  nieruB 
of  second  pair  long  and  comparatively  narrow;  of  second  and  third  [lairs  with  longitudinal  rows  of 
spintdea,  and  a  deep  groove  on  anterior  half;  anterior  distal  angles  flu I) rectangular. 

Length  of  adult  female,  U.H  mm.;  width,  13.5  unn.  The  width  varies  from  1.2.5  tiniea  its  length 
in  small  speidmens  Ui  1.39  times  its  length  in  large  ones. 

Mayagiiete  Harbor,  97  to  120  fathoms,  station  6067,  1  young  male.  From  the  (iulf  of  Mexii^oand 
Florida  Keys  to  Barbados  an<l  Grenaila,  Uti  to  117  fathoms. 

Family  GECARCIN]D.€  Milne  Edwards,  1H37.     land  Crabs. 

Carapace  doraally  very  ci)nvex,  especially  dilatc<l  over  and  in  front  cif  the  branchial  re^ons,  with 
the  antero-latersl  mai^ins  usually  entire  and  strongly  anniate.  The  front  is  of  moderate  width  and 
strongly  defiexeil.  The  orbitu  and  eye-stalks  are  of  moderate  uize.  The  third  maxillii)e<ls  have  the 
fifth  joint  articulated  at  the  front  outer  or  near  the  front  inner  angle  or  at  the  apex  of  the  fourth, 
which  sometimes  completely  (»nceals  it.  The  chelipeds  in  the  adult  male  are  powerful,  usually 
unequal.  The  seventh  joint  in  the  walking  legs  is  nearly  always  granulated  and  armed  with  longi- 
tudinal rows  of  spines.  The  pleon  of  the  male  usually  covers  the  whole  space  between  the  bases  of 
the  last  pair  of  walking  legs. 
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Ke;i  to  Ihf  I'tniii  Hiraii  i/CTum  •j/tbtfitmily  Geairdtadx. 
A^  FaLpus  of  oijler  m&xUllpcdB  iDsurtoil  on  Lnnor  fH(%  of  mcriis  ni»r  Lb  Aummit  mid  cuncenle<1  under  the  jo 
A'.  Palpuaof  uutormaiilliTHKlfl  liuerlrd  Ht  i-xu-nial  aiiKle  <>[  ■nerus  lUid  (.-xinsed  tu  view. 

B.  iHiier fd([«a  jt  Bohiumni.d  merunuloatermBxlllllfedB  ii.  onu  line 

B'.  Inner  edges  Dlisvblum  and  meniH  of  oulfrDiairillpedslonnlliK  a  reeutoringanRlc 

Oanai  OECABCIHOB  Leuh. 

Carapacb  oval,  not  high,  liutiiiiidi  swollen  laterally;  laUiml  margin  not  ilutinctly  niark«xt.  Pninl 
very  xlroiigly  recurvt^l  ilownHSint.  Orbilii  dee]>,  oval,  auil  witlioiit  a  nuloh  on  the  extamal  ii)ar^in. 
Inner  antcniuc  Bhnoet  eutirely  cuniciiled  under  the  front  But^'al  cavity  iieftrly  eireular.  External 
niaxillipeiiM  very  wide,  with  a  wide  Hpaiv  t)etweeri  them;  the  inertia  aa  lani^eiut  the  bchium, anil  eovers 
entirely  the  i^niall,  two-jointed  palpua  which  is  inserted  on  its  :nn<;r  face.  Margins  of  feet  Rmie<l  with 
BpiDiform  teeth. 

Oecarciuus  lateralis  (Freiiiinville). 
Oq/jiodalalcraiit  Fremiuvllle.  Ann.  Sd.  Sat.  (2),  nr,  irJj,  ls«, 
OrmreCnu  lolcmlfl  Uui<rin.  leiin.  Rittne  Anlin.,  pi.  v.  1. 1. 

Carapace  four-lifths  ns  long  aa  wide.  Median  and  cervit'al  eiituns  deep.  Lateral  bonier  with  a 
few  Hpinulca  near  orbit.  Lower  margin  of  orbit  ilentieulale.  Inner  lior<ler  of  menu)  of  outer  niaxil- 
lipede  without  a  distinH  not<:li.  Chelipeds  very  unequal;  wirpiis  without  tt-ctli  on  its  inner  margin. 
FingerH  gaping.     DactyU  of  ainlHilaUiry  1^^  arineil  with  four  rowii  of  spines. 

Length  of  uiale,  Vie<tue8, 40.3  mm. ;  width,  50  mm. ;  width  between  outer  orbital  angles,  25.(1  mm. ; 
width  of  front  near  lower  margin,  lO.li  mm. 

Bahamas;  Florida  Keys  Ui  Tnited  .States  of  Colombia  and  ^■enezuelB;  tlermudaa.  Porto  Rici>; 
Arroyo,  under  logs  on  land  20  feet  aliove  high  water;  Caballo  Blanco  Keef,  Vieques;  Mayaguei 
(Gundloeh). 

Q«nn*  VOIDEI  Bathbnn. 

t'raUtrulIk'.NuuT. Diet, Hlxt.Nnt., XXXV, (ie.llUH<iu>t  I'caiAoKh.ViU). 
Vciiia  Ralhbun,Pioc,  BJcil.fluc.  Wosb.,  i[,  LM.  June  3,1897. 
OedijOoiTa  Orbnsnn,  Zoo).  Jahib.,  SjHt..  x ,  3»t.  IHW. 

Carapace  ova!  and  very  hi(;h.  Front  very  narrow,  strongly  inctiiie<l  and  almoet  KDiicireular. 
Orbits  rather  large  and  open  oiiteide  lielow  the  external  angle.  Bnccal  cavity  of  rhomboidal  fonn; 
merua  and  ischium  of  external  inaxillti)e<lH  quadrilateral,  alraoKt  the  eauie  size,  with  a  straiglit  inner 
border.  Palpus  articulated  at  outer  angle  of  merusand  applied  against  its  anterior  border.  Dactyliof 
ambulatory  legs  not  epinous. 

Vcides  cordatus  (Linnii;ua).     Plate  1. 


Carapace  of  male  three-fourtlis  as  long  as  broail.  Ijiteral  margin  a  line  of  indistinct  granules. 
Chelipeds  very  unequal,  the  larger  one  very  long  and  strong,  both  anneil  on  inner  surface  with  strong 
epines,  especially  along  maigins;  fingers  iipoon-shajied  at  tips,  thoso  of  large  chela  widely  gaping. 
Ambulatory  legs  densely  fringed  with  long  hair.  Female  coniiiderably  narrower  than  male;  lateral 
marginal  line  very  prominent;  chelipeds  short  and  eubei|ua1 ;  anilnilatory  legs  sparsely  hairy. 

length  of  male,  Rio  de  Janeiro,  54  mm. ;  width,  70  mm. ;  width  Iwtween  outer  orbital  angles, 

43.4  mm.     length  of  female,  San  Juan,  32  mm.;  width,  40.5  nun.;  width  between  outer  orbital  anglex, 

28.5  mm. 

PortoRico;  SanJuan;  Klo  Bayamon,  a)x>ve  PaloSeco;  Porto  Hico  (Uundlach).  Cuba;  Jamaica; 
St  Thomas;  Surinam;  Brazil. 

Qenni  CAKDUOKA  LatraUla. 

CarAltonux  Idtrelllc,  Enefe.  M«tb..  Hisl.  Nat.,  Insvcten,  i,  6SS,  IS£fi. 

Carapace  very  high,  squarish.  Front  very  wide  and  almost  straight.  Buccal  cavity  in  the  form 
of  an  elongated  square.  The  ischium  of  the  external  maxillipedH  is  narrow  anteriorly,  and  the  menu, 
a  little  shorter  than  the  ischium,  widens  from  behind  forward  in  sucli  a  way  as  to  form  Itetween  the 
maxillipeds  a  rhomboidal  space;  the  menis  is  almost  hcart-sha)>e<l,  is  cut  on  its  anterior  border,  and 
hae  the  palpus  inserted  at  its  external  angle;  the  palpus  is  exi)ose<i  to  view.  Dactyli  of  ambulatory 
legs  very  spinous. 
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CardiBoma  gvaahumi  Latreille. 
hnmi  Uitieilk.  Klivyt.  M«Ib.,  IIIhI.  Nal.,  Illiwcleti,  X,  6H.S.  IKJS. 

Carapace  of  male  very  UirKe,  about  four-tlftlisas  lougSH  wide,  much  ewolleti  outside  lateral  niai^n, 
whicli  is  either  faintly  or  diiitjnctly  iiiiiimted;  a  iiDtvh  behind  outer  orbital  angle.  Front  wider  than 
orbit,  bent  down,  with  a  broad  median  sinus  un  its  margin.  The  dielipeilH  Hrv  eictremely  unequal,  the 
larger  one  very  powerful,  tuberculate  along  mai^na  of  both  elieljo;  fingera  of  large  chela  widely  gaping. 
Antlwlatory  lege  spinous.  The  chelipeds  of  the  female  are  also  unequal,  but  much  less  so  than  in 
the  male. 

Let^th  of  niale  from  San  Juan  market,  77  mui.;  width,  M  mm.;  width  between  outer  orbital 
angles, 68  mm.;  posterior  width  of  front,  28  mm. 

Bahamas;  Florida  Keys  l<)BraKil;  Bermudas  (Rankiu).  Porto  Riuo:  Colleeled  by  the  Fiab  CVmi- 
misdon  at  Catafio;  Ban  Juan  market;  Kio  Bayamon,  atrave  Palo  Seco.     Porto  Rico  (Gnndlach). 

Its  ivimmon  name  in  Porto  Rico  is  "Juey"  (San  Juau  market). 

Family  GRAPSID^  Milne  Edwards,  1S37. 

Carapace  depressed  or  mmlerately  uonvex,  more  or  less  quadrilateral,  with  the  lateral  margins 
straight  or  slightly  arcuate.  Front  never  very  narrow,  in  general  d<M.-idedly  broail.  Orbits  and  eye- 
stalks  of  moderate  size.  Third  maxilli{ieds  with  the  palpus  articulated  at  the  ajiex  or  at  the  front 
outer  angle  of  the  merus.  Clielijiedi)  in  adult  male  usually  subequal,  moilerately  develo|>ed.  In  the 
walking  legs  the  seventh  joint  is  stylifonu,  conipressetl,  and  either  smooth  or  spiniferous.  The  pleoD 
at  the  base  usually  covera  tlie  whole  width  of  the  sternum  between  the  last  pair  of  legs. 

Key  Id  the  Portu  Jficun  ptntra  0/  tlie/aviUy  Graptids. 

A.  AnEenna  covered  by  (he  Ifonl. 
B.  External  maxilUpeus  vlthoiil  h  pilKeruuii  tldge. 

C.  AnteDiis  vipluded  from  the  orbit , Gorifoptft 

C.  ADlenuK  entering  the  orbit. 
D.  Menuof  maiilllpeds  longer  than  bfosd. 

E.  FlngerB  Npoon^sbaped  at  ll|M .......................................................  Orapfui 

E'.  Fingers  acute Orograjmu 

D'.  Men»  ol  nuillKpedB  a*  broad  u  long Paehygrafttu 

M:  Bilemal  DiHiillipedB  with  ■  plliterous  ridge. 
C.  Lateral  merglna  aimlght. 

D.  Carapace  clongalc,  very  uarro  w  behind  — Aratai 

D'.  Campaco  traiuverBe,  usually  quadrate Saarma 

C  Lateral  margins  atcuaio  and  entire CyeUtaTajimt 

A'.  Anlennee  liKlble  rrom  above. 

B.  Hems  of  max  Hit  peda  large,  as 'broad  aa  Ischium Ftaipula 

B',  Uerlia  of  maiilllpedB  nnall,  much  narrower  than  lachium Feraam 

Oanni  OOVIOPStS  da  Haan.  k 

GonioptU  de  Haan,  Fauna  Japun.,  p.  S.  1833;  p.  33, 1B3S. 

Carapace  flat;  front  vertical,  over  half  as  wide  as  carapace;  sides  straight,  with  one  tootli.  Sub- 
orbital lobe  broad,  reaching  the  front  and  excluding  the  antenna  from  the  orbit.  External  maxillipede 
narrow ;  merus  and  ischium  of  equal  length. 

Goniopais  cruentata  (Latreille).     Mai^groVK  Crab.     Plate  1. 

OnqmucrHmtaduLatrellle.  Hist.  Nat.  Crust.,  VI.  TO.  1803. 
Gmptat  iOonlopiii)  trumlaluide  Baan,  Fauna  Japon,,  33, 183*. 

Front  granulate,  suprafrontal  lobea  four,  margins  crenulate,  orbits  entire  above,  two  notehes 
below  on  outer  half.  Carapace  with  oblique  ridges  on  branchial  regions,  transverse  ridges  anteriorly. 
Anterior  mar^n  of  merus  of  cbelipcds  expanded,  dentate,  the  upper  an<l  lower  margins  with  spiniform 
tubercles,  as  is  also  the  upper  margin  of  carpus.  Hands  with  spiniform  tubercles  above  and  below, 
the  middle  of  the  outer  surface  smooth,  the  inner  surface  with  scattered  prominent  tubercles.    Thumb 
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and  filler  Hiiliuxiaiviite,  the  latter  Bpinoae  uimve.     Ambulatory  Ivft  I'm  up  reused  atic]  armed  with  xtiff 
hlai^k  Uriatles.     Posttrior  anitle  of  nn-nu)  iif  iiwt  jiuir  nmnilwi,  in  the  other  (fpt  dentate. 

DiiiienHiotiH  uf  iiiak:  Leitgth,  48  mm.;  width,  57.5  mm.;  width  o{  [ront,  '2K.6  mm. 

Bahamai)  and  Florida  KeyD  to  Rill  d<j  Janeiro;  PentmcolninflshBtomBi^h;  Herniudae;  WextAFrii-a' 
west  coast  of  Niuaragiia  (Kit^^ley),  Porto  Rico:  Rio  Bayamon,  aUive  Palo  Kecti;  HiicareH;  KiisenHila 
Honda,  Culehra; San  Juan  (G.  M.  Gray  iKill.  );Maya)^<?x  (Gundlat'h).  Also  taken  at  Nausau.  Bahama^', 
by  the  F^nh  Iliiirk. 

Very  abundant  oti  tlie  manii^ove  roots  ami  a  coiiBpiciioiu  objei'i  with  itH  dark  reddiitli-liniwn 
boily  and  alinoHt  wliite  palms. 

Oanni  aHAFBIII  Lamftrck. 
fimjinu  LAinnn^k,  Sye.  Aiilm,  iaiu>  Verl..  IM,  imi. 

lilies  annuls,  with  oue  tooth  lieliiiid  the  iirbital  an)[li^.  Front  narmw,  deflexed.  AntenuH' 
entering  th«  orbit.  Exttrual  niaillliped!!  narrow,  widely  gapiu);:  iiu^ruH  olilong.  Fin^rs  of  cheliptnla 
excavate. 

Orapaus  ^apaus  (Liiinieue). 

..  UHh  ed..  I.  S30. 175». 

L-,  Rtgnc  Aiilm.  CuviiT,  til,  IC,  I«1T. 

Carapa(«  <lepre>«<e(l,  tranaveraely  plicate,  folde  anteriorly  broken  np  into  »jiianiifonji  till kti' let. 
Frontal  crest  fourdolxHl,  median  lolfeti  the  larger,  their  niar)^ns  B»btuben;ulate.  Frontal  margin 
crenulate,  regularly  arcuate.  Lateral  margin  very  artiiatt-.  Inferior  border  of  orbit  with  a  deep 
flsBure.  Inner  border  of  iachiuui  anil  nieniB  of  cheliped  epinouH,  lower  margin  of  merus  9pino-tulx;r- 
culate,  outer  Hurface  pli<:ate.  Carpna  with  distant  tulurclee,  its  inner  margin  with  a  laminate  xpine. 
Hand  above  tuberculate  and  with  a  large  dixlal  loolli,  externally  witir  longitudinal  ridges,  1>el<jw  witli 
oblique  folds.  On  the  inner  i<urface  the  tn1>er<:1eii  and  f<i1d8  are  k«s  prominent.  ^'ingerH  of  moderate 
length,  ti|i8  exinvate.     Ainimlatory  feet  <-ouipresafsi,  last  two  joints  epiniwe. 

DinieuHiotiH  of  male:  I«ngth,  57  mm. ;  width,  65,5  nmi. ;  width  between  onler  orbital  angles,  45,5 
mm.;  width  of  front,  'i4.5  mm. 

Porto  Bico:  San  Jnan;  Aguadillai  fiuqiienm  Bay;  Uiiankat  Bay;  reefs  at  Poni-e;  Arroyo;  Ilncares; 
CaliaLo  Blanco  livef,  Vieques;  Qnehradillae  (Gundlach).     Distributed  tliroughout  the  Tropica. 

OsDiu  OEOOBAfSUB  Btimpion. 

Ofoirnilixtui  StlmiMoii.  PruL'.  AcHd.  Nut.  S<-l.  Phlln..  X.  101,  INAn. 

Carai<aee  depressed,  si<les  cnrveil  anteriorly,  straight  l>ehin<l,  one  tooth  liehind  the  an^le  of  the 
orbit.  Fnmt  lees  than  one-half  wiilth  of  cara|iace,  strongly  deflexeil.  Internal  suborbital  lol>c  of 
moderate  size,  reaching  the  front.  Antennic  entering  the  orbit.  Outer  maxillipeds  narrow,  meniti 
Bcarcely  shorter  tlian  ischium.     Fingers  ofcchelipeds  acute. 

CNo^apsuB  lividus  {Milne  Edwards).      I^ijul  Ornb. 
GrajmulMdiu  KiiiK 

(^rapace  ninirh  broader  tlian  long,  depressed.  Plications  nearly  traiisvcrxe.  Frontal  Ii>Ih»i 
prominent,  front  deflexetl,  its  margin  nearly  straight.  Sides  of  cara|>ace  slightly  areuate.  Urbit  with 
a  deep  Hwure  below.  Merus  of  clielipodu  wit)>  traiisverxe  rugic  alKive  and  below,  its  inner  niargtn 
expanded,  proximally  denticulate,  distatly  witli  larger  teeth,  (tertniH  granulate,  a  short  spine  on  the 
inner  margin.  Hand  ami  ilactylus  tuberi'ulate  alMivc,  externally  and  below  with  short,  oblique  nigje; 
Hngers  acute.     Distal  angle  of  meral  joints  of  last  imir  of  ambulatory  feet  rounded. 

DinienBionsof  male;  Length,  24.8 mm.;  width,  M.2  niiii.;  width  lietweenont«rorl>ital angles,  24.5 
mm.;  width  of  front  below,  12  mm. 

Florida  Keys  to  Satianilla,  Unite<l  ^'tates  of  Colombia;  Bermudaa  (Verrill);  Lower  California  to 
Chile;  Jaiucs  Island,  Galapagos.  Porto  Rico:  Puerto  Real ;  Ponce,  on  reefs;  Hucaree;  Ensenada  Honda, 
Cnlebra;  Vieques  (Dr.  L.  Stejneger,  March  28,  1900). 
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0«nai  PAOHTORAPBtFB  Kuidkll. 

Carapace  wnnewhat  narrowed  l)ehind  and  with  traneverHe  strinp.  SicW  t^utitv,  or  with  ont-  or 
Iwo  leetli.  Front  more  than  half  the  width  of  the  rarapaWi  iiimlerateiy  ileflexeil.  Innur  Biibortutal 
lobe  fmHll.  allowing  the  antennae  to  enter  the  orhit.  Kxtemal  niaxillijteilH  wiilely  )ia)>inx;  iii«niK  as 
hrosd  ail  \anft. 

A>v  to  Ihr  llrrlii  Ruxtn  HtMxirt  of  Ihe  ffpntin  Hin'hiiin^itunu: 


Fachygrapaus  trajisvsraus  <iihl>e8. 

fr'rogwu  trajuiwimt  atbbofi.  Prw'.  Amet.  A«w,  Arlv.  Scl.,  in,  l»l,  1«(>0. 
/VicAvprnpnutransiWfluGlbbeo,  Proc.  Amer.  A»oc.  Adv.  Kcl.,  iii,  1X2.  IIU, 

Carapace  depreaeeti,  ahining,  with  tmnsverae  plioi',  ol)lii|ue  on  Ihe  hraiirhial  rs^ion.  Sides 
stroni^ly  converging  [luHteriorly,  slightly  arciiate;  with  one  tooth  behind  the  orbital  angle.  Fronlal  lol)e»> 
prominent,  front  sinuous.  Menisof  chelipedB  with  transverse  rugte,  inner  margin <lentirulate;  carpus 
rugoee,  with  an  inner  rounded  tiiberele.  Hand  minutely  );ranulste,  a  longilndinal  ridge  cm  lower  outer 
imr(a(«,  inargina  rounded;  dai'tylus  with  upper  margin  amooth.  Poetero-distal  angle  of  Ihe  merUB  o( 
the  ambulatory  legs  clentate. 

Dimensions  of  male:  Length,  11. 3nini.;  width  at  lateral  tooth,  14. H  mm.;  width  at  outer  orbital 
angles,  14.5  mm.;  width  of  front  below,  8.3  mm. 

Bahamatfand  Florida  Keys  to  Rio  de  Janeiro;  Brmmda^;  West  Africa;  Oriental  rgion;  Gala|>agoe 
iNlamIs;  California  to  Peru.  Porto  Rico:  San  Juan,  on  l>ea('li;  Mayagueit,  on  re.fx;  Puerto  Keal; 
Boquenin  Bay;  (iuanica  Bay;  Guanica,  on  reefs;  Ponce,  on  reefs;  Arroyo;  Caballo  Blanco  Reef,  V'iii|ues; 
Knsenada  Honda,  Culebra;  Fajardo. 

Pachy^apaus  ^acilis  (Saussnre). 

Wrtopoffropnii  sntftlrt  Ssiumire.  M*in.  Sa:  Ptiys.  Hist,  N«l.  GniOvo.  uv,  4*S,  pi.  ir,  S.  In,  ts.W. 
l\icli!igraiiimigmeiliiSllmpton.  Ann.  Lfc  Nal.  HIel.  X.  V.,  X.  in,  IRTI. 

Carapace  much  as  in  P.  tTiinnirnw,  but  with  no  foldHon  thecanliac  region;  lateral  margins  nearly 
straight,  with  one  tooth.  Frontal  lobe*)  nearly  obsolete;  front  very  broail,  nearly  horiisontal,  regularly 
arcnate  and  minutely  crenulate.     Hand  and  dactylns  of  cheliped  ppiiipd  or  loothe<l  above. 

Dimensions  of  male:  Length,  12  mm.;  width  at  lateral  tooth,  IH  mm.;  width  at  outer  orbital 
angles,  15.5  mm.;  width  of  front.  10  mm. 

Bahamas;  Florida;  Weft  Indies;  Yucatan;  tiabanilla,  L'liiteil  Htateii  of  Colombia;  Kio  Pamhylia 
do  Norte,  Brazil;  Bermn<laa.  Porto  Rico:  Boqueroa  Bay  {F^sh  Haick);  San  Juan  Iti.  M.  (iray  coll.). 
.Also  taken  at  Nassau,  Bahamas,  by  the  Fish  Commission  party. 

Oenni  ABATUI  Hllna  Edwardi. 

.IroOu  Milne  K<lwiirr1<.  A>i».  Sr[.  Nftt.  (S),  XI.  187  (l.W.  IH.U. 

Carapace  trape/oidal,  elongate,  narrow  behind;  sidee  straight,  entire.  Fnmt  deHexeil,  very 
broad.  External  inaxilliped  with  an  obliijiie  piliferoiie  ridge  crossing  the  inerus  an<l  In^hium;  menie 
elongate:  ai)ex  rounded,     .\mbulatory  feet  coinpreseed,  the  daetyli  very  abort. 

Aratus  pioonii  Milne  Kilwanls.     .Vnngnuv  friih. 
aaanmt  j.Jhwji  MUnu  EtlnxTils.  Hi«l.  Val.  Cnint.,  n.  Tfi.  pi.  xix.  tigr.  1  unit  H.  IIMT. 
Aralmjtiii»iU»iinKtdv»raii.  Anii.8t'I.N'at.(3).  xi,lR7  (IS3|,lf(hS. 

Carapace  tmnversely  arcuate,  branchial  region><  obliquely  i>lii!ate.  Regions  weli  markeil.  Front 
vertical,  its  margin  two-lobed,  Merus  of  chelipeds  triquetral,  margins  denticulate,  inner  margin  slightly 
expande<l  distally.  Carpus  externally  granulate.  Hands  everywhere  granulate,  the  outer  surface  of 
palm  and  fingera  ornamented  with  |>eiicils  of  stiff  lilai-k  haim. 

Dimensions  of  male:  Umgth,  2:1  inm.;  width,  24.fi  mm.;  width  of  front,  16.7  mm. 

Florida  to  Brai^il;  west  mast  of  NiiMragua;  Kciiador.  Porto  Rico:  May>4^ie!!,  in  fresh  water; 
BoquerooBay;  Puerin  Real;  Hu<'areti,  where  it  wasseeiiclimbingmangrovetrece.  Also  taken  at  Nassau, 
Bahamas.    San  Juan,  Porto  Rico  (Gundlacb);  also  cidlecleil  by  ti.  M.  liray. 

M-~P.  C.  B.  WOO— J 
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Omu  IKSABKA  Umj. 

iiv.JiHir.miH.A.wl.M.I.,  1.76.  WIT. 

niiMif  thick,  iiuwlretf:  laUral  iiiaiyiiui  Rtrainht.  hikI  ci 
ii1)li<(iic  ]>iUfprouH  rklf^  eroasinti  techium  &nii  iiienif; 
L'  fnlcrinic  the  orliit. 

Jieg  In  the  fiiTt'i  Huiin  nubf^mfrn  <if  ll-r 
1  Biaixlnn  with  h  I'>i>IIi  (vhind  (hf  orbllol  iinKi'' 


lateral  manciiiH  cif  i-arafMre  willi  a  tooth  behind  nrbital  atiiclc     No  iiectinsteil  ridKen  <iu  ui>p<>r 
■urfaiv  of  th«  pehii. 

8«Baniia  (Sesorma)  cur.a^aoetue  de  ^lao. 


leMftn,Noie.u-y(i™M««.,  iiv,267,pl.x,l,fl,l«L 

CHraimv  wide;  superior  fronlal  lobes  faintly  marked;  lateral  t*<eth  prominent  aud  wiuirotnl  by 
a  deep  notch.  SurEaee  finely  punctate  and  with  scattered  biincheH  of  fine  pnlieweni^'.  Kyed  reai^hiiiK 
thcfXtremity  of  the  outer  angle  of  the  orbit  Propodu»  of  cheliped  in  male  very  short  and  deep; 
dai-tyluB  strangly  arched. 

DimensionH  of  male:  Length,  12.2  mm.;  anterior  width,  15.1  mm.;  portt-rior  width,  14.9  mm.; 
mi perior  frontal  width,  H.t>  mm. ;  lengthnf  propodusof  cheliped,  12  mm, ;  icreatest  depth  of  name,  7.8  mm. 

Curasao;  Jamaii'a;  Cuba.  One  male  was  taken  in  Porto  Rii'o,  but  i»  without  indication  of 
BrHt^ial  locality. 

BobKflDU  HOLOHETOPtFS  Kilaa  Edvardi. 

IMnmfiajmt  Uilni!  EdwDKlfl,  Ann,  »•[.  Niil.(a).  xi.lKl  flfO).  IfViS. 

Lateral  marginii  of  the  rsrapai-e  entir<;.     So  |)ectinate<l  ridflefl  on  the  upper  surface  of  the  palm. 

Beaanna  (Holometopus)  ricordi  Milne  Edwanle. 

Semirmn  HnrrH  Hllne  KdWHnK  Ann.  Se.i.  N&t.  (H),  Xi.  IBS  (H«).  ISBS. 

Carapace  broader  than  long,  anri  broader  poeI«riorly  than  anteriorly.  Granules  of  anterior  and 
aniero-lateral  regions  few  and  amall,  and  scarcely  visible  to  naked  eye.  Front  alxiut  3.5  times  an 
wide  across  the  superior  lobew  as  it  is  high;  sides  concave.  Appendagtw  of  first  abdominal  segment 
tmnsverselynrcuateand  fringed  with  hair.  Carpus  of  chelipeds  rugow.  Handssmoothloeye,  rihowing 
numerous  titie  grannies  under  the  lens.  Ambulatory  legs  long  and  slender,  merus  of  third  pair  being 
'S  or  more  limes  as  long  as  broad  in  adults,  lef«  than  3  times  as  long  as  broa<t  in  small  specimcuf. 

Dimensions  of  male;  Length,  14.4  mm.;  anterior  width,  16.5  mm.;  posterior  width,  1.'>.2mm.; 
width  of  front  on  a  level  with  the  HU[)erior  orbital  lobes,  R.3  mm. 

Florida  Keys  to  Safaanillaand  Trinidad;  Bermudas  (Verrill).  Torto  Rim):  Puerto  Real;  Boqueron 
Bay;  Hn<are>>;  Ensenada  Honda,  Culebra.  It  is  probably  this  species  which  Gmidla<-h  rejiorts  fr«m 
Bayamon  asi  Seearmacinerm. 

OflDDi  CTCtOaBAnin  Kilne  Zdwardi, 
Vgriograpttu  Mlinc  Edwurda,  Htat.  Nut.  CniM.,  il,  77.  1BS7. 

CarapaiH-  anteriorly  detlexed;  sides  arcuate,  entire;  front  about  half  the  width  of  I'arapace. 
Anten me  not  excluded  from  orbit.  Merae  of  external  masillipeds  about  as  long  as  (he  in'hium;  il^ 
external  angle  well  marketl,  the  palpus  articulating  with  the  anterior  mat^n;  mums  and  isi:hium 
crossed  by  an  oblique  piliferous  ridge. 

Oyclo^apaua  inte^r  Milne  Rdwards. 

Ogfl'iirniirHf  iHl'iirr  Milne  EdvraMH,  HIM.  Nni.  I'ruHt.,  ii.  7U,  1897. 

C'arajiare  for  the  most  part  smooth  and  punctate;  granulate  near  front  and  antero-latemi  angle. 
lateral  margins  marked  by  a  raise"!  granulate  line.  Inferior  Iwnler  of  orbit  separated  from  external 
angle  by  a  deep  eut;  no  poetorbital  farrow.    Merus  of  chelipeds  with  a  faint  subterminal  lobe  on 
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upper  iiiHiviii-  thiter  mirfm-i.'  cif  ineruri  uixl  inner  niarKin  <il  larpiw  tp-anulatc.  (Wherwise  tliu  i-htli- 
pn\s  ore  fiiiiHith  anil  unaniieil.     Propodal  aii'l  lenninal  jiiinlii  cif  ainbiilHtory  \v)D'  apinouH. 

I>uiii>nmonB<>f  male:  I^n((th.  lOmiii.;  aDleriorwi<1th,8.»  imti.;  )>oHt4>ric>r  width,  12.2 mm.;  widtli 
!•(  fnint  lielow,  4.o  nun. 

Fliirida;  Rnhainiu;  WkwI  Iniliew;  Salmnilla,  Uiiitwl States i)f(Vtloinli«i;  Kranil;  Bt^miudas.  Porto 
Kill):  B*»i;h  at  San  Juan;  reefx  at  Prini-c;   Knscnaila  Honila,  Culebra;  Hucaren, 

Oenn*  PLAOUSIA  LatniUe. 
li'i'iiuin  Lalrclllc.  (ini.  Cnvx..  i.  sx.  int.. 

CarapMi'  much  tl8tt«ne<l  and  with  )inni(;niiu>  tubercin'.  .\ntennulee  ex|>c>Heil  in  <1eep  longitudinal 
HJniwes  of  the  fnmt  and  visible  in  a  diireal  view.  Outer  iiiaxillipedH  with  initruit  joint  well  (levelop<'"l. 
iiM  wide  BH  iNcIiiuni.  Merua  joinle  of  ambulatory  legH  epineil  near  dixtal  end.  Male  genital  appendaffi'^ 
of  fin<t  pair  without  a  terminal  riaw. 

FiaigTisis  depreBoa  (Fabridus). 

(liiir>r>(q>rF«iu>Fullril'Jlia,  Sj-K.  Kill.,  4M.  1775. 

rtcif/dnn  •Itirrr/mt  Skv.  Ji«ir.  I'hita.  .irml.  Wl.,  j.  100.  IH17. 

Carapace  hroailer  than  long;  )nirfa«x<  covered  witli  dep  ■.■^'H■■I  InliorcleH  margine«I  with  Hhiirt  setw. 
A  Herieeof  alxinl  nix  prominent  acute  tubenrlexairantreii  in  an  ar<'  acroiw  fnmt  of  gastric  region.  Ijiteral 
margins  three-apineil  liehiiid  orbit.  Frontal  marten  tubereidate  between  anleiinulec,  with  lun  hhint 
teeth  Ivetween  anteniiule  atiil  orbit.  Outer  orbital  spine  strong.  Terminal  i^egment  of  the  alHlonien  in 
male  with  nicies  distiiu'tly  I'onveiyenl.  Chelipeds  with  tul>erculate  crmls  ab  >ve,  fringed  with  sette. 
The  IoIn'  above  the  InuteK  of  the  second  and  third  ambulatory  legs  broad  and  regularly  ilentate. 

Male:  l>>ngth,  :!K  nun.;  width,  SD..')  mm.;  width  between  outer  orbital  augkw,  24  umi. 

KiHiWD  tnimChaHei'tcin,  S.  C,  to  Rraxil;  from  the  Mediterranean  to  St.  Helena  and  South  Africa; 
Itennudas  (Verrill).     Porto  Kico:  Arniyo  {Fait  Ilairk);  San  Juan  (Uundlach). 

Oanni  PIBCMOII  OUIel. 

y|i-nnfhop"> <1r  Mun.  Faiiia  Japiin..  i>.  IfSi:  'a.  IRVi.    {Name  pn^H'cupicd.l 
yrmHHi  OiBlil.  NalutK.  Tlilptfelrhs,  p.  VIII,  IMK. 
IfUJophti'  Mtera.  Cm.  VnM.  Si'W  Z<«lalHl,  «.  IWri. 

Carapace  remarkably  flattened,  with  smooth  nakeil  rid)!eR  on  itf  upper  Rurfaiv,  but  without 
immeroui'  tuberclef.  .Vntennults  exposed  in  deep  longitudinal  mnusen  of  the  fnmt  and  visible  in  a 
dorsal  view.  Outer  maxiliiiieil"  with  merUH  joint  very  Bmall  and  nmch  narrower  than  preceding  joint. 
Meruf  joints  of  andiulaiory  lege  with  a  Heries  of  xpinea  on  their  upj>er  marginif.  Mate  genital  append- 
avm  of  the  flrvt  i>air  nut  twisted,  with  a  tenninal  honk. 

Parcnon  planiBaimuin  (llerlwl), 

lAAiiihHi  pUiuM'H-"  Mlvw,  (:al.CnBI,.Ni.'H-  ZmlMiiil,  p.  W,  W7B. 
I\rrivni  lAniiiiriatiiM  Hiilhbiin,  Proc.r.i^.Nal.MiiK.,  XXIE.'JHI.IWW. 

Carapai'e  :<ul]orbicuIar,  longer  than  broad,  antero- latere  I  margin  with  three  teeth  liexiileH  the 
i)rliital.  Front  with  four  Hpim-^  l)etu'?en  aulenniiles,  three  spinesi  Iwtween  aiitennule  and  orbit, 
MeniH  and  uarpun  of  chi'li]iedK  Mpinous.  Hands  In  male  strong;  pahnx  compressed  and  considerably 
diUt4-<l,  much  bnitider  than  the  wript,  not  sulcateii  on  np|>er  inarginH.  GreatfVt  width  of  alidoinen  of 
male  exi-eeding  its  length  lo  liatv  of  laMt  segment.     .Vmbulatnry  legs  with  traiiHverse  liandH  of  lador. 

Male:  I>-nKth,  ■iritwn.:  width,  2(1  mm.;  width  lietwueu  outerorbital  an);lea,  13.7  mm. 

Playa  <1e  Ponce  Iteef,  Porto  Kico.  ItiHtributed  throughout  the  U'<-st  Indian  region  to  Kraxtl; 
Itenuuda^  {Verrill);  Azores;  west  i^oaut  of  Kpain  and  Portugal;  west  and  south  Afrits;  Oriental 
iFKioii  from  MauritiuH  to  Japan,  and  Kandwich  Islands;  Clarion  Island,  Mexico;  Cape  St.  Lucas;  Chile. 
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Family  PINNOTHERin*:  Milne  Edwards,  1837. 

('ampaceofteniionior  let«ii)eiiibraiiweoiia,  antero-laUTsl  margiiisi-dliri'  iir  very  siiKlitlyikntatf, 
Front,  orliitp,  ami  eye-»tallts  very  piiiall.  Ituci-al  frame  usually  arcuate  anteriorly.  Outer  max  ill  iiHsIa 
with  the  foiirtli  joint  well  developed,  and  tiHually  the  third  also,  the  fifth  artittulating  ut<»ally  at  thi- 
ajiex  or  at  front  inner  angle  of  the  fourth.  Chelipeda  in  adult  imile  Hinali  or  [niHlerately  develojHHl. 
Wiilkiiig  legH  eleniler,  with  the  wveiith  joint  rtyliforni,  iinanneit.  The  pleon  of  the  male  in  jjenerul 
does  not  cover  the  whole  «'i<lth  of  pl«rnuni  l>etw«>n  llie  lacl  pair  of  leKi". 

(iraljs  of  small  size,  liviiit;  often  in  sheiln  <if  bivalve  niollusks.  in  iir  on  the  leHt«  of  HVIiiiii,  and  In 
InUv  of  n-ortna. 

Key  to  the  i'lirto  Jiiniii  yi-iifni  of  the  fiiniUii  Pimmlheridie. 
A.  IiBi-ly]iofaiiibQlKioryl.>K»ainipl.-,  iii-utc. 

B,  Third  Km bulalory  kft  vciyliltii'.  It  sny.  longer  lliaii  llif  ulherlep' Piiinnlliirei 

B'.TlllnlambutaUirylpft  longer  and  mroniterUiaiilhe'MJien'.  usually  ronflidembly --i nmttm 

A'.  Dftotyll  of  llret,  second,  Biid  third  pairs  ol  ambiilimiry  legs  bifiiPCBie , ninvdw/ylHf 

Omot  PimiOTHEBSB  Latraille. 

PfHuoWfTfjlfllretllc,  HiBl.KaI,€:raKl.,lll.2^1t»2. 

Carajtace  mnooth,  HiiL^totXBie,  more  or  letw  ineinbninai'<«U8,  very  little  wider  than  long.  (Irhtis 
eiuall,  nearly  circular.  Front  narrow,  with  the  anterior  inaiyin  nearly  ("tmijiht.  Anti^nnnles  obliijnely 
tnuiBverse;  meruj'  large,  umially  enrve<l,  laat  joint  of  palp  joined  to  inner  iiiar)[in  of  (ireceding  one. 
Ambulatory  legs  not  differing  remarkably  in  length  and  of  moderate  length. 

Key  to  the  I'orto  H'miii  rfH-'-ii-x  of  the  gnoix  Pintioliifrei'. 

A.  nactyhwcit  endoRnnth  cylnidrlcal.aljiiui  hHlf  ag  long  as  propodua ■atrenrlMr 

A'.  Dactylu*  (if  endogiialh  subspalulatc.  n-mMiU-mbly  morv  than  hell  as  long  as  propodiii' gturini 

PinnothersB  ostre&ritis,  ap,  nov.     Oytler  Crab, 

Carapace  very  thin  and  yiehiing,  transversely  <)hlonp-orbicular,  broad  behind,  about  one-sixth 
broader  than  long;  tui'row  on  either  side  of  gastrit  region  rather  deep;  cardiac  region  less  deeply 
outlined;  suriaee  smooth  and  Hhining.  Front  roundingdownward,  slightly  projecting,  matyintrun<«te. 
Orbits  circular,  eyea  partly  viMhIe  in  «  dorsal  view.  Widest  part  of  mema  of  majtiiliped  considiTably 
Iwhind  distal  extremity.  Carpal  joint  oblong,  and  a  little  more  than  one- 
Ihinl  the  greatest  width  of  merns;  proporial  joint  about  as  long  as  carpal 
and  a  little  narrower;  last  joint  attached  n(>ar  proximal  end  of  the  inner 
margin  of  pnipodus,  and  very  slender,  cylindrical,  and  al>ont  one-half  length 
of  propodus.  Chelipeds  smooth;  pahii  rapidly  increasing  in  width  from 
proximal  to  distal  end;  fingetK  cylindrical,  half  as  long  as  )ialm,  sonifwhat 
hairy,  edges  meeting  and  tijis  crossing  when  closed.  First  ambulalory  leu 
stouter  than  the  others;  se<wu<l  pur  the  longest;  first  and  third  wnlieqoal; 
the  fourth  pair  reachef  about  the  mid'lle  of  propodns  of  third  pair. 

Dimensions  of  female:  Length,  7.2  mm.;  width,  8.fl  mm. 

Type  lo<«litv,  Mav^iiez,  in  an  oyster  from  near  Oalu)  Rojo,  2  females,  " 

one  01  which  is  odgerinis  (Cat.  No.  2,1767).  '''f'i«,ft^ri^™heta,T«" 

This  sjieiriefl  is  very  close  to  Pinnotlurrex  mlreuiii  Say,  which  iidiabits        id)  MBxrillptd,  x  i:j,s,' 
thi-  iiyster  of  the  eastern  ITnited  States;   it  differs,  however,  in  its  softer 

int^^nnenl,  lese  orbicnlar  outline,  lent  swollen  hands,  and,  alxivc  all,  in  the  form  of  the  unt^r  msxil- 
liped;  the  last  joint  in  P.  ostn'mii  is  much  smaller, 

Piiutotherea  Kuerini  Milne  Kilwanls. 

FtnnolbiTfr giiMui  Milne  Edwards.  Ann.  I*.>1.  Nai,  (3i,  xi,219  lltti,  (.1.  X[.  1. 9, law. 
Plniial'-i'-guf  rial  van  Marlcns,  Arrh.  f.  Nntiirn,.  sitviii.  1»,  1H72. 

MaxillipcdH  wide;  iwlp  very  largi-.  daclyluH  targe  anrt  siilwiwtulate.  Hands  smooth,  short  and 
punctate  (Milne  Edwards).     Cara|>B(v  nnirly  1..^  lim™  broader  than  long  (von  Martt-ns). 

Porto  Rico,  in  oysters  (Gnudlach);  Cuba  (Milne  Kdwanis,  von  Martens). 
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THE    KKA('HYrKA    AND    MACRURA    OF    PORTO    BIOO. 
Oannt  PIHHIXA  Whit*. 

/'mK/jti  Whiif.  Aim.  Miw.  NbI,  Hi-I..ivrii.  1T7,11M6 

Carapace  iiiuirli  wiili-r  tliHii  lontc;  integument  usually  tinii.  Front  iiarniw.  nearly 
OrliitH  briHully  iivateur  nearly  circular,  with  a  wide  inner  lilatiif  which  ih  iiartly  ow-ujiiwl  liy  the  basai 
Hntennal  joiiilB.  AnItmnuleH  trannversely  or  oliticjuely  pli(«l*d  hi  wiile  fimgethjH  which  I'Dinnmuicalt' 
with  eaoh  Dlher  lieneath  tbe  front.  Kyi^-RlnlkH  very  hIioH.  Kpistunie  liuear-trani'verHe.  hchimii  of 
iiia!tillipe<lH  mnall,  nienui  tarp-.,  ditital  piirtiiin  of  unter  margin  ixinvex;  [>aljt  joined  to  Hiniimit  of  nienin; 
IhinI  joinl  articulateil  on  inner  side  of  the  prucedinj(iineneHr  Iwiae.  ChelipcdHofmodenit^Bizc;  nieriii' 
tri^noua;  <ArpuB  mniiolh;  liand  lar^,  compnuuiEHl.  StHHtnd  anibuJatory  iegu  liirger  than  tlrHt;  thini 
pair  largest  of  all;  fourth  pair  inur.li  shorter  than  third  and  relatively  atouter  than  first  and  seeond. 
Abdomen  hi  both  Hexe!<  7-joiuted  and  narrower  at  base  than  the  wiillh  of  laiit  8l«nial  :<eginent. 

Fliuuxa  minuta,  ep.  miv. 

Carapace  of  male  lexe  tlian  twici'  hh  wide  an  lonji;;  a  lint:  eonne<'tin^  tlit^  lateral  anfiira  is  t>ehind 
tho  )0Uttro-tanliac  xnture;  tbe  middlf  portions  of  the  lalfral  margins  are  snli|Mirullel  to  each  other. 
The  regions  are  separated  by  deep  furrowH,  the  gastric,  (■anliac,  and  branchial  regions  being  iwparatcly 
oonves;  tbe  cardiac  region  is  It^ss  than  twii'e  as  wide  aii  long  and  without  a  creat;  upper  surface  finely 
gnuinlale,  the  antero-tateral  margins  <^oarse1y  granulat<^.  Front  truncate  and  non-projeeting.  Anteniue 
longer  than  the  width  of  front.  Merus  of  the  inaxillipeils  longitudinal;  propodns  of  patpus  about 
1.5  tiiiieK  as  long  as  wide;  dactylus  spalulate.  Chelipeds  granulate;  palm  stout,  l.i  times  as  long  as 
wide;   tbe  lingers  are  two-thirds  as  long  a^  the  palm  and  gape  slightly.     The  ambulatory  legs  are 


margined  with  broaci  bands  of  Hpinnliform  granules;  (irsi  two  [wirs  narrow,  witfi  vt-ry  slender  dactyls; 
tliini  pair  much  larger,  but  similar;  fourth  pair  the  narrowed  and  slightly  overreaches  nienis  of 
IhinI  (uir;  Its  dactylus  is  shorter  and  relatively  stouter.  Sternum  granulate  along  inar^ns  of  seg- 
ments. Abdomen  oblong,  with  sixth  and  seventh  segmental  narrowwit;  sixth  Bh<)rler  tlian  IhinI, 
fourth,  or  fifth,  which  are  subequal;  seventh  transversely  oblong,  its  dirttal  margin  gently  arcuate. 
The  surface  shows  a  few  granules.     Surface  of  cArH[n«;e,  chelipeds,  and  legs  pubewent. 

Dimensions  of  male:  Ix'ngth,  1-3  mm.;  width,  2  3  mm. 

Type  loivlity,  Mayagni^i'.  Hartior,  ](>!  t.i  172  fathoms,  iitation  (1066;  one  male  {Cat.  No.  ^7118). 

Ocnns  DIBSODACTTLITB  Smith 


Carapace  broader  than  long,  pentagonal,  broad  liehind,  broaileet  at  antero-lateral  angles;  surface 
smooth,  not  areolated;  front  narrow,  horimntal,  its  maniin  cimtinuous  with  arcuate  ante ro- lateral 
margins.  Eyes  minute,  superior  niargin  of  oriiit  slightly  or  not  at  all  eniati?inate.  Antennules  trans- 
vefne.  Epistome  usually  very  short,  s'l  that  tbe  labial  Uinler  apjiroaches  very  near  to  front,  leaving 
only  a  narrow  space,  which  is  nearly  tilliHl  by  the  anlcnnuhi'.  Tbe  labial  Itonler  is  not  internipted  in 
the  middle  liy  any  projection  or  eniurgi nation  and  is  contlnnouK  with  lateral  mar^n  of  bwcal  area. 
Palate  without  longitudinal  ridges.     Isi'liiuin  and  meruH  of  inaxilliiieils  <iialescent;  [uiIihis  cnnijHNWHl 
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of  only  two  Het;meuta,  of  which  the  terminal  out:  it)  kr^.  OhetipeilK  of  moderate  nizc;  lin^erB  longi- 
tuiUnal,  The  ambulatory  luge  are  tunall  and  diSer  little  in  leii^h;  du<;lyli  of  three  anterior  pain* 
bifurcate,  those  of  posterior  pair  Bimple.  In  the  male  the  Hternum  is  flat  and  very  broad,  breadth 
tietween  poeterior  legs  much  more  than  twice  as  great  as  breadth  of  basal  ite^ients  of  abdomen,  Male 
abdomen  narrow  and  only  three- jointed,  the  Anit  and  MH-ond  negment;'  anehylosed,  and  the  third, 
fourth,  fifth,  anil  sixth  al:>o  united  in  one  piece;  in  the  female  abdoiiKin  the  e^rnente  are  all  fret^ 

I  recently  e^ahlishttd  the  )cennfl  EchiruipkUii*  on  a  iriUBory  examination  of  apecimenii  i»lleil 
E.  oiri/ila,  PUpjiOHing  the  palpus  of  the  maxillipeilx  to  ifmsist  of  three  joints  {n.^leail  of  Iwo;  now 
havin)t  discovered  my  error,  I  plai-e  the  type  speciew,  as  well  as  the  one  liere  dew^rilHMl,  in  the  |tenu>> 
Himitlaelyliir. 

Diasodactylus  encopei,  ep.  nov. 

The  carai>ace  is  about  1.4  times  aa  wide  as  long,  the  [loHterior  width  is  liul  little  lens  tlian 
the  greHtext  width  and  much  greater  than  the  an tero- lateral  margins  The  <lon«l  Hurface  in  naked 
and  iiolisheil,  in  convex  an lero- posteriorly,  and  slightly  ho  in  the  oppoHite  direction.  The  antero- 
lateral uiar^[is  are  marked  by  a  distinct  line,  wliii'h,  after  turning  the  lateral  angle,  ruiiit  up  a  little  on 
the  dorsal  surface.  The  frontal  and  antenvlateral  mantins  have  alwi  a  fringe  of  fine  hair.  Posterior 
margin  slightly  concave  at  the  middle,  convex  toward  the  sides.  The  inner  distal  angle  of  the 
terminal  s^ment  of  maxilliped  fits  against  the  inner  angle  of  the  merus  joint;  thix  angle  is  tliickened 
an<t  densely  clothed  with  hairs.  Outer  surfai-e  of  ehelipeds  iTossod  by  a  few  short  olilique  ridgetf, 
from  which  short  appreeeed  hairs  proceed  diatally;  marine  on  inner  surfa<-e  of  Hcgmeuts  alwi  fringed 


Fill,  ft,— Oi-wf'irtv'ruiuyjpef.miilr,    (al  imiUnc  utcaraptu^i'.  -1.    (ii|  Maxllllpiil,  <  I'J.S.    irji'hHH,   -  lOM. 
(rf|  Fourth  leg,  \  lO.fifl.    (o  Klftli  Irtt,  ■:  lO.ft!. 

with  hair,  while  a  longitudinal  row  of  haire  is  near  the  lower  maiyin.  Arm  short,  nearly  as  broaii  as 
long,  and  of  about  the  same  size  a$  wriflt;  hand  thick  and  sul)cyllndriail ;  GiigerH  nearly  as  long  as 
palm  and  feebly  dentate;  they  lit  closely  together,  curve  inward,  and  the  tips  are  bent  toward  eai'h 
other,  and  cro(».  Ambulatory  l^is  short  {their  lei^h  less  than  width  of  carapace),  and  rather  narrow 
and  smooth,  with  hairy  margins.  Dactyli  of  first  three  paira  bifid  at  e:(tremity.  Dactyli  of  last  pair 
pimplt^,  Htyliform,  and  acute.  First  e^ment  of  male  alMlomen  narrower  than  second,  lioing  scanvly 
more  than  one-third  the  width  of  adjacent  sternum;  uiargins  of  sw-ond  segment  slightly  convex;  the 
m^uent  tapers  toward  extremity;  terminal  segment  eipiilaterally  triangular  tuid  obtuse. 

length  of  male,  4.ttmm.;  width,  ti.e'mm.     I.«ngth  of  female,  5  mm.;  width,  7  mm. 

Several  specimens  of  this  species  were  taken  at  Stanu  Creek,  38  miles  south  of  Kelixe.  liritisli 
Honduras,  by  the  Kev.  W.  A.  Stanton,  S.J.;  they  were  attached  to  the  lower  surface  of  Eimi/m-  ruuii- 
■ihinta  (Leske);  CaX.  No.  23430.  types. 

A  single  young  male,  37  mm.  wide,  was  taken  by  the  Finh  Kmek  in  1 1  fathoms,  off  Vieijuea, 
station  60S4.  It  agrees  with  the  typee,  except  as  to  the  ambulatory  legs,  which  are  relatively  wi<ler;  a 
lander  series  is  necessary  to  detenuine  its  identity  with  certainty. 

This  speiien  has  quite  a  different  aspeia  from  the  typt'  sjiecies,  D.  nitidw.  being  much  wider, 
more  <'on vex.  with  the  bifurcation  of  the  dactyli  less  deep  and  Irse  conspicuous.  I>.  HKUi'drisamuvex 
8|)ecie«  but  somewhat  narrower  than  />.  fjxii/iei,  being  1.33  broader  than  long;  dactyli  more  deeply 
bifurcate.  It  is  probable  that  the  bifurcation  of  the  dactyli  is  for  the  purpose  of  more  ready  attach- 
ment to  foreign  bodiee,  as  two  of  the  species  are  known  to  be  coiiiJiiensal  with  sea-urchins. 
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Tribe  CVCLOMETOPA  or  CANCROIDEA. 

Carapace  iiKually  bruaiW  than  limjf,  n^ularly  anlml  in  front,  an-l  not  roetratp.  Epistome ohort 
anil  transverse;  onler  maxilliped^  with  thf  fifth  joint  articulatml  at  the  inner  front  angle  o(  the  fourth. 
Rranrhiie  nine;  efferent  channels  opening  at  the  sidex  of  the  endo»<tome  or  palate,  lienital  organx  of 
nmie  inxerteil  at  hasef  of  la^t  pair  of  trunk  l^s. 

Family  POT.4M0MI)^  Ortmana.  iHgb.     Freshwater  Crabs. 
Carapace  more  or  lesH  dilate  at  branchial  region)^.     Third  maxitlipedB  with  palpus  orticuUleil  at 
or  nt-ar  fnjnl  inner  angle  of  inerus  or  at  it^  apex.     Terminal  B^nente  of  walking  legs  usually  fpinulif- 
eniiiii.     The  verges  of  the  male  pase  directly  through  tht-  baaat  joint  of  the  fifth  pair. 
Sjiecien  fluviatile  or  living  in  damp  earth  away  from  the  Hea. 
Oanas  BFILOBOOBSA  Stimptoa. 
fiuVn*««rrti  Sllmpmiii,  Ann.  l,vi-.  Nut.  Hist.  N.  Y,.  Vil.  aM.  IH». 

Oaraitaif  trani'v<>rwely  o\'al.  Side  margins  tuberciilate  or  dentate.  Kpigantric  loben  and  iwrviral 
BUtore  present.  Front  inchned,  generally  hilobed,  either  tttraiglit  or  slightly  archeil,  and  with  or 
without  a  superior  margin.  Inner  suborbital  lobe  always  present.  Outer  niax ill ipeds  with  menu  of 
en<lognath  broader  than  long,  its  outer  margin  either arcuateorangular.  Exognath  exceeding  in  length 
iiii-hium  of  endognath.  .\  tooth  or  spine  in  efferent  bmnchiai  channel.  Daotyli  of  ambulatory  li^ 
with  numerous  elender  spines. 

EpUobocera  sinuotiftoiui  (A.  Milne  Edwards). 

Bairla  <^«vatijmu  .1.  MILiii'  E<1«fBrd«.  Ann.  9fK-.  BDtnm.  Franre  (4).  vr,  M».  IS«. 
PtrwUihtlfkam  liniiaHfrmu  Hmtth.  Tnns.  mnn.  ApvI.  Si-1.,  ii.  147. 1S7I). 
Epilnboimi  /inmaifrimf  Ralhbun.  lfi»'.  I",  a.  Nui.  Mm.,  xxi.  fei.  1899. 

Carapace  very  broad;  cen'ii«lsntuies  very  deep;  epigastric  lobes  prominent.  Front  narrow,  with 
a  superior  crest,  which  projects  )>eyon<l  interior  and  is  nearly  straight,  emaiginate  at  middle  and 
luberculate;  lower  margin  sinuous,  a  Uttli' deeper  at  out«r  ends.  Orbits  about  1.5  times  as  wide  as 
long,  tul)er[;ulate,  with  a  large  outer  notch.  A nteni- lateral  margin  with  small,  irregular,  blunt  teeth, 
the  one  liehind  cervical  xnture  a  little  latter;  margin  also  interrupted  a  little  wtiys  behind  the  orbit. 
Menia  of  outer  maxilliped  subf|uadrate,  with  an  antero^xtemal  angle,  Exognath  slightly  overlapping 
merus  of  endognath.  Tooth  of  efferent  branchial  (channel  short  and  broad.  Chelipeds  very  hea\  y  and 
very  unequal,  especially  in  the  male.  Menis  with  upper  margin  rounded,  rugose;  iimer  margin  with 
stout  blunt  teeth  ini'reasing  in  si/.e  distally;  lower  inaiyin  tiilierculate.  Carpus  with  an  inner  tooth, 
hlunt  and  spinifunu,  falni  of  larger  hand  swollen,  of  smaller  with  nearly  parallel  margins.  Dactylua 
longer  than  upper  mar^n  nf  jialm.  Fingers  stout,  covereil  with  large,  dark  granules,  their  prehensile 
edgex  not  meeting  when  clo!<e<t,  and  armed  with  stout  and  irr^ular  t«eth  with  white  tips,  Meri  of 
ambulatory  legs  roughened  at>ove;  carpal  joints  spinous  distolly;  propodal  joints  spinous  on  margins; 
<lactyli  with  Ave  rows  of  large  spinen. 

DTmeiii>ioni<  of  male:  l.«ngtb,  5;).T  mm,;  width,  SH  mm.;  width  at  outer  orbital  angles,  44,2  mm.; 
widthof  rn>ntutsuperiorcresl,24mni,;  length  of  larger  palm  above,  36.5  mm.;  width,  37  mm.;  length 
of  dactylus,  48.:t  mm. 

Porto  Riio;  Caguaf,  Rio  Grande;  San  Juan  market  (Burnyinn).  Also  taken  by  Dr.  L.  Stejn^er 
and  Dr.  C.  W .  Richmon.l  Ht  Plantation  Catalina,  El  Yunque,  SOO  feet  altitude,  and  by  I.  M.  McConnick 
at  Caves  of  Aguas  Buenoh'.     .4lso  known  from  Santa  Crai  Island. 

Thiw  i^'  probably  the  only  species  of  the  family  occurring  in  Porto  Rico,  although  (iundlach  staUs 
that  his  specimens  of  £>nf»6iw*rfl  were  labeled  "E.  cuhenm"  by  von  Martens. 

Local  name  Buragina;  Buraiiueiut  (Gundlach), 

Famil)   PILUMMD^  Uach,  1814. 

.\ANTHID£  Alcock,  i8<»K. 

Carapace  commonly  tramn-erHe  and  convex,  with  the  antero-lateral  margins  arcuate,  and  anneil 

with  several  IoIich,  teeth,  or  spines.     The  fnmt  is  nf  iiuHlerate  width,  in  general  not  projecting  over  the 

first  antennie  and  the  Imsea  of  the  sei'ond,  the  latter  l)eing  seldom  excluded  from  the  itmer  hiatus  of 

I  lie  orbits. 
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Key  l/i  Ibr  Fiirtii  Riean  g^iern  nj  llw  (nmily  Pilvnmiilii: 

A.  The  rldR«  iliat  dcflne  the  «nTfiit  branublsl  chsiiavlt.  ir  pniienl.  nrr  uiUBlty  liiw  ami  are  iiinfltied  In  Ihv 
poBlerlor  p«rt  of  (■iiili»l«me.  never  rtarlilnK  lo  aiilfrior  hiiimrtary  ol  bnp™l  cavern. 
R.  rniiiin-iitblut  hiinler  lew  tluiii  hall  lhi>  gn-AI«Nl  width  ol  catspAcr. 
C  AiiiiTo-lotrral  Iwrden  o(  carapace  iharp,  erent-Hlie;  upper  border  hi  leaxt  of  amiH.  aiiil  'if  (ourth.  filih. 

atid  hliith  aegmenUiuf  legHshaipan^  cresi-tlke Ptntr/jMntin 

(y.Antera-laleral  IwrdeiBol  carapaveatid  upper  burden  of  legs  not  orentUki', 

1>.  Anlero-laleml  bordeni  enltre  up  luactrong  lateral  t^lbranehlal  loiiih Oarpil"" 

1)'.  Anlero-lateral  bonlen  divided  Into  Intvf  nr  leeth. 
E.  CaiBpBce  uimally  connptouoiuly  lobulate,  graaulate,  apd  hairy.  eheli[ii-.l»  ami  leK^■  nl-ai  Kra<i>ilH>i'  »i>'l  hairy. 
E'.Carainrp,  chelipeds,  «ml  legii  not  aliarply  Krauulale  and  hairy. 

F.  Flngtra  wliarp- polo  ted.  uot  hollowed (.VrfamHWoji* 

F. Singers  blmii-potntert,  hollowed  at  Up ..Xml/imUnr 

B'.  h'niiita-orbltal  bolder  hall  or  more  than  ball  Ibe  grvetem  width  of  ibt-  iiimpiii-i-.    (Tnic  ol  Abierlmu 
■pw.'iefl  o(  Lfomrrn). 
<\  Carapace  iraiuversely  oval. 

D.  Ambiilalory  legs  wllh  upper  marglM  ipliiy  or  roughly  gmtiiilHr Xmlhlni 

1>:  Amblllalory  legs  with  upper  marglnii  smooth  or  nearly  •». 

R.  Antero-laieral  teeth  nrong.  greatly  pro}ectlne.    Carapace  deeply  aroolateil Ij-fiiinlint 

E'.  ADtero-lalenil  teeth  small,  little  projecdng.    Carapace  illghily  or  iioi  at  all  arcolaleii, 

F.  Carapace  creased  by  Iran^verae,  broken,  granulated  llnex  -Enrypnnoitfff 

F'. Carapace  without  trannvenic  granulated  Hue*. 

G.  Three  suture  lines  near  the  outer  augle  of  IheorblL    Flngen  somewhat  hollowed  at  tip Uomttn 

u'.  No  snlure  linot  near  ibe  outer  angle  ol  the  OTbil,    Flngen  acute,  not  Hollowed  at  lip ..Ruruforf-i 

CCaiapacomoreot  Itw  heiagmial,  or  subquadrate. 
D,  Aiubnlalory  legeaplnuloua. 

E.  Anwro-laleisl  margin  cut  Into  Bve  teeth  or  lobe*.  Including  the  outer  orbital Chlaradiill.t 

E'.Antero-lateralmar^n  wllh  second  and  flfth  normal  spine  or  lnothredm-<sl  or  wan tliiK MirroiMU.-,' 

II'.  Ambulalory  legi  not  splQuIous. 

E  Ljiige  chellpcd  very  broad  and  heavy,  more  or  1h«  erlmate  aluive iiluplni-l'iy 

R'.rhellpedaol  moderate  id le. 
F.  Front  very  Darrow  and  advanced,    I'OHteni-lalerat  marginH  ilrongly  c-mvcrgiiig    iiampaiv  hexagonal. 

F'.  Front  of  Diodenli-  width.     I'miUTo- lateral  marglnii  not  Ktrongly  converging.    Carapace  »,ub<)uadra1e. 

A'.  The  ridge*  that  deflne  the  efferent  branchial  channela  extend  to  anterior  bmmdary  of  buccal  cavern  and 

H.  Pronto-orbital  border  Juat  about  hall  or  leas  than  half  greiilF«t  breadth  of  carapace,  which  in  broad 

C.  The  basal  ant«nnal  Joint  does  not  nearly  reach  the  front Mmlyiir 

C'.Thc  baaal  antenna!  Joint  reaches  Ibe  front. 

I).  Anterior  margin  of  menu  of  outer  maxillipeib;  notched  aiorlHce  of  cflerent  hmnchtnl  I'huniicl niiui 

D'.  Anterior  maigln  of  mcrueof  outer  maxllllpeds not  notched ..AVririiniH 

W.  Froiilo-oibltal  border  murh  more  than  hall  greuiext  breadth  ol  rarapan'. 
v..  UerDB  ol  external  maxllllpeds  as  long  as  or  longer  than  broad. 

D.  Fronlo-orbllal  border  about  iwo-tbirdu  greatest  breadth  ol  carapace J'tlumnnl 

ly.  Pronto-orbital  border  much  more  than  two-thirds  greatest  breadth  ol  carapiHT. 

E'.  Basal  aiileniial  Joint  lunger  than  brood;  at  least  hallo!  arm  T>roJ«-ti<  beyond  carapace Mi-Inhf" 

C'.  Menu  of  external  maxiltlpeds  about  twice  aa  broad  as  long /Nnarein 

OeDiu  CABPILIUS  LeMh. 
rartHUm  Leaeh  in  Pcsmaren,  Wet.  Scl.  Nat.,  xxviii,  xa.  182S. 

Carapaii'  liniad,  verj'  i»iivtx  in  Iwrth  ilirectioiiB,  HiiitHith  (except  for  »om«'  coHwe  |iittiii|[  innitlp 
the  [raiital  aiitl  aiitei^o-laleral  border),  with  no  indication  nf  rejpni))';  itf  aiitero-laU-nil  borderHxIningly 
ftn-ht^l,  thit^k,  entire,  Nnoothly  molded;  its  potrteru-lHleral  bordere  irtrou|;1y  <t>nvergiml,  ntraight,  with 
H  jiroininent  tuboKte  at  angle  of  junction  with  anteni-lateral.  Front  nioderat<:ily  hroiul  (le»)  tlmn  a 
Ihird  the  greatest  width  ol  carapace),  deflexed,  thre«-ii>lied,  the  niiddic  lobe  (ipiiiiiiiieiil,  the  edp*  of 
all  thickened.  Orbital  margins  entire,  the  upper  margin  thickened  &nd  lorming  a  well-marked  blunt 
tooth  at  it«  junction  with  the  aiitero-kteral  margin.  Eyes  on  short,  thick  ptalkit.  Anu^nnuleti folding 
<)bliquely;  iuler-antennulary  septum  broad.  Basal  joint  of  anteniue  limg,  flal.  running  up  into  an 
ublitgue  cleft  l)etween  tnaigin  of  front  and  infra-orbital  plat«;  atilennary  Hi^lluni  very  iiinall,  lera  than 
half  diameU>r  <if  urbit  and  lodged  in  mitldeft.  MeniM  of  exti>rnal  niaxillipeds  with  itx anterior  Ixirder 
vt>ry  tibliqut).     Ctielipedu  iiiaaeive,  amiMith,  une<|iuil  in  l>i)tlL  wxch;  Hngeni  bluntly  jK>int«d,  tlitnN:  of 
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laruer  clieliperi  with  une.  or  two  niolariforrn  teeth,  those  of  Rnialler  cheliped  with  a  blunt  cutting  i^fte. 
I«gs  smooth.  Abdomen  ol  male  six-join tt^l,  thini  and  fourth  xomittn  fusaxi  with  obliteration  of  sutures, 
lifth  somite  Also  imniovalily  adhert^nt  to  fourth. 

O&rpilius  corallinu*  (H<^rl>Bt). 

'Vi»rrr<'c>raafMiu>Hertwt.  Nalur.  Krabben  u.  KnstHe.  I,  I3»,  pi.  v,  [.  40.  ITfCI. 
iliTiulivmr'tUima  l,«iu-l>  In  Dwnn«ri-»t,  <'fln!.i(i.  rnir  !«  (^niiit,,  104.  Itas. 

Front  ahiiiist  vertii»ll.v  <lefiexe<l,  nieilian  lobe  entire  in  large  specimpna,  biloliftte  in  miiiill  unes, 
anil  Nejiaraled  from  the  lateral  lobes  on  either  lude  by  a  cleep  U-8hBi)eil  ainiiH.  Immovable  linger  of 
Inrge  chelijied  with  two  teeth ;  movable  DngiT  with  a  single  larger  tooth.     Le^  ron^prefsed. 

Color  c)f  carapace  brick  red,  eomewhat  wine-colored,  or  coral  red,  covered  with  yellow  spots. 
■  I*gs  veined  with  brown.     Claws  spotted.     Fingers  and  nails  brown.     (A.  Milne  Edwanls.) 

Dimensions  of  n>ale<  Length,  10S.2  ujm.;  width,  14:t.R  mm.;  fronlo-orhital  width,  IVt  mm.;  width 
of  front.  37.2  mm.     This  ia  the  largest  Weet  Indian  8peci(«  of  crab. 

Bahamas;  West  Iiidiee;  <ioy anna  Stone  Reef,  Brazil;  Fernamlo  Noronlia  (I'm-ock).  Port/i  Kii-o: 
Enseiiada  Honda,  Culebra;  market  at  San  Juan  (Gundlai'h). 

0«niu  LIOICBBA  Dana. 

IJamera  lUina,  Am.  Jour.  Bci.  m.  xii.  va.  1B61. 

Canpace  extremely  broad,  strongly  convex  in  both  directions,  transversely  barrel-like,  either 
smooth  or  with  the  regions  very  faintly  indicated;  its  anl«ro-]ateral  borders  thick,  either  entire  or 
<livided  into  four  broad  shallow  rounded  lobes,  of  which  the  first  two  are  almost  coalescent;  its  postero- 
lateral borders  very  strongly  convencent,  straight  or  a  little  concave.  Front  from  three-c<evenths  to 
]am  than  a  fourth  the  breadth  of  carapace,  obliquely  deflexed,  grooved  anil  notched  on  middle  line. 
Orbits  small,  with  the  three  suture  lines  near  outer  angle  usually  distinct;  eye-stalks  short  and  thick. 
The  antennules  fold  nearly  transversely.  Itaual  antennal  joint  broad  and  short,  merely  touching  the 
front;  fiagelluin  lodgedin  orbital  hiatus.  Anterior  edge  of  tnemsof  external  inaxilli]>edH  a  little  oblique. 
Fingers  of  chelipeds  somewhat  hollowed  at  tip.  Abdomen  of  male  five-jointed,  tlie  thinl  to  fifth 
somites  being  fused. 

Key  to  the  Porto  Hioan  tpecif*  if  the  gemu  Limnera. 

A.  I^rse  hand  tbree  times  BK  wide  oaBmalloDe I'miiivnua 

A'.  Larue  hmid  twice  an  wide  sa  sitittll  one (titpar 

liioiuAra  lou^maua  A.  Milne  Edwards. 

I.Hnmra  longimana  A.  Ullne  Edwarde,  Houv.  Arcb.  Miu.  HM.  NhI.  PKrii.  I.  Vl.  |>l.  XII.  [.  T,  I1l»  IHKore  liK'orrBCl;  Imnds 
repnaentHlnfequfllslK);  Cniet,  lUg.  Hex.,  340,  pi.  XLvi.  [,  1,  um. 

Carapace  about  three-fifths  as  long  as  broad,  thick,  very  convex,  regions  very  faintly  markeil; 
an tero- lateral  margin  showing  four  shallow  lolies  or  teeth,  the  Inst  two  most  dimlinct.  Front  a  little 
less  than  a  third  the  breadth  of  carapace,  distinctly  bilobed,  and  with  a  se|iarate  tooth  at  outer  end 
Jielow  orbital  angle;  a  transverse  fringe  of  hair  l)ehinil  the  lobes.  Antennal  flagellum  longer  than 
greatest  diameter  of  orbit.  Chelipeds  extremely  unequal  in  both  sexes. smooth,  conspicnoiisly  punctate; 
arm  projecting  beyond  carapace;  larger  cheliped  heavy,  hands  with  subparallel  nMi^ns;  the  smaller 
hand  very  slender,  about  one-third  the  width  of  larger.  Fingers  moderately  gaping.  Larger  wrist. 
nearly  as  broad  as  long,  inner  angle  blunt;  smaller  wrist  much  longer  than  broad,  without  an  Inner 
angle.     Legs  compressed,  almost  smooth,  hairy. 

Male:  Length,  7.3  mm.;  widtli,  12.4  mm.;  fronto-orbitAl  width.  7.4  mm.;  frontal  width,  A.H  mm. 

Florida  Keys;  West  Indies;  Vera  Cruz,  Mexico.     Playa  de  Point  Reef,  Porto  Ri<«). 
Liomera  diapar  (Ktimpson). 

IfUiirodiMdltiiar  SUmpaon.  Bull.  Mus.  Comp.  Zoul.,  II,  140,1871. 
IrjiLnHtu  dUpar  A,  Hline  Edwards.  Criixt.  IUb,  Mex,,  2TI,  1880, 
Unrnyra  ditpnr  Knibbun,  Ano.  InAt.  jAmafcu.  t,  13,  ISOT. 

Carapace  abont  three-fourths  as  long  as  broad,  thick,  convex,  covered  with  a  wliiirt  pube»cence 
easily  rubbed  off;  r^ons  not  defined ;  an  anterior  median  furmu ,  also  a  furrow  !<e|KtrHting  the  front 
from  orbital  angle;  antero-lateral  margins  almost  entire,  three  lolies  faintly  discernilile.  Front  about 
one-third  width  of  carapace,  bimarginate,  niargin  convex,  meilian  notch  small,  external  angle  not 
projecting.  Eyes  very  short  and  stout.  Antennal  flagellnm  shorter  than  greatest  diameter  of  orbit. 
( 'liclipeils  less  unequal  than  in  //.  l-myim'nui.  the  smaller  hand  not  so  slender,  about  half  the  width 
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of  laj^er.     ^niHiler  wrist  einiilar  in  )i)ia]>c  to  lai^r  aiui  hax  an  inner  t<H>tli.     Tli<;  I)liu:k  i;o1or  of  thumb 
ninH  b»urk  a  liltle  on  the  hanil,  foruiinK  a  (lonvex  mitlinf.     Otherwiw  r*«oiiiblin(i  /,.  I'^igiauma. 

Male:  length,  2.11  mm.;  width,  4  mm.;  fmntii-orbita!  width,  3.2  mm.;  frontui  width,  J,7  mm. 

Oiil)a;  Jamaica;  BemiudaH.     From  Arroyi),  I'ortu  Kicn,  on  LiKhthoiiw  Bwf.  1  iiiaif  and  1  young 
[enislf.     Itare. 

Ctonn*  PLATTPODIA  Ball. 


(.'arajiaiv  muderalely  bniad,  convex  in  1i>ilh  dirm'tiiinn,  with  re^ionH  ^I'licmlly  well  clelitnileil  nml 
subdivided  intolobet*,  and  the  Rurface  gentrally  (not  always)  ([■'anular;  theaiiteru-tatfnit  Ixmleni have 
an  independMit  ere«l-like  edge,  generally  thin  and  xharp  and  distantly  fli'i'ureil;  the  itoxtero-lat^ral 
iHirdera  rather  concave.  Front  a  liltle  deflexeil,  about  a  fourth  the  greatpHt  breadth  of  carapace  Id 
extent, grooved  and  emarginate  in  middle  line.  OrbilH  large,  the  three  mitiire  lines  near  onler  angle 
di»4inct.  Eyej)  on  short  thick  tttalkii.  Antennulef  liitding  obli<iuely  IranMver>ely;  inttr-aatennulary 
Heptiini  liroad.  BamI  joint  of  antenna^  short,  (oucliiiig  front  only;  flagellum  !f>dge<l  in  oriiital  hiatun. 
MeniK  of  external  maxillijteilH  wilii  fnmt  edge  a  tittle  iibliqne.  Cheli|>ed8  equal  in  lH>th  Hexcfl;  fingers 
not  hollowed  at  tip.  Long  joints  of  legs  with  sharp  creHt-likc  upjHT  borders.  Abilomen  of  the  male 
five-jointed,  the  third  to  t]ftli  somites  being  fuseil. 

Platypodia  Bpectabilia  (Herl«l). 


[ii«.  IILkI.  Nhi.  ChH'.  I,  iiV.  pi.  XVI.  IIk^.  t.  »•!.  ISHK. 

Surface  lobulated,  granulate.  Aiitero-lateral  vri-j't  extending  very  far  liack  and  continneil  by  a 
small  transverne  creet  on  carapace  in  line  with  canliac  region;  marginal  crest  cut  by  three  narrow 
flaeures;  powlero-laleral  borders  concave.  Front  deflexeil,  presenting  two  oblique  tnincale  lolws  in  a 
dorsal  view.  In  a  front  view  these  loliew  are  cnncave.  Hands  siiort;  com|>re8sed,  surmounted  by  a 
sharp,  entire  crest;  outer  surface  covercl  with  granulew,  irregularly  plai'ed  on  upjwr  ]>ortion,  but  form- 
ing three  or  fourlongitudinal  lines  on  lower  jMirl.  Fingerx  polntol,  channele<l.  their  prehensile  borders 
denticulate,  alra  a  broad  loix'  at  base  of  immovable  linger,  .\nibulatory  legH  short,  comprestied;  nails 
very  sharp.  I^uture  lines  faintly  visible  lietween  tlie  thini,  fourth,  anil  fifth  alHlominal  )<egment«  in 
the  male. 

Color,  chocolate  brown,  with  some  yellow  ftpots  lH)rilered  with  blue  and  black;  similar  sjmls  on 
cbelipeds.  Legs  red,  with  tricolored  bands  of  yellow,  blue,  and  black.  Eton  rtvlditih  yellow.  (A. 
Milne  Edwards.) 

Length  of  female,  IS  mm.;  width,  19,H  mm.;  front, .-orbital  width,  9  mm.;  width  of  front,  5  mm. 

Gulf  of  Mexico;  Florida  Kejs;  West  Indieii;  RermudA>>;  Fernan<l<i  Noronha  (Pocock).  Porto 
Rico;  PuertJ  Keal;  GuanicaBay;  Culebra.  / 

'  OflniiB  LBPTODItll  A.  Milne  Edwardi. 

ti!jj(«(/w  A.Mllnt  K.lwnnts.  Ann.  fk'l.  Nnl.  H).  is.  2>H,  IBIB. 

Carapace  broad,  r-uljoval,  moderately  convex  anteriorly,  flat  in  posterior  half;  regioiih  well 
delimite<l  and  fairly  well  lobulat«<l  in  the  anterior  two-thirtlf,  but  not  por^ti'riorly.  Autero-lateral 
borilers  arched,  very  long,  not  very  thick,  cut  inio  five  wellnievfloped  teeth,  including  the  orbital 
angle;  poatero-lateral  Iwrders  moderately  convergent,  not  conmve.  Fronto-orbital  bonier  niorethan 
half  the  greatest  width  of  carapace;  front  a  fourth  or  more  than  a  fiiurih  the  greatest  width  of  carapace. 
Front  little  defiexed,  rather  jirominentiy  sulilamiitar,  not^^hed  in  middle  line,  se^iarated  from  supra- 
orbital margin  by  a  notch.  Orbital  margin  with  two  suture  linew  above  and  one  mure  diHtin<l  jus-t 
lielow  outer  atigle;  usually  a  prominem  t<Mitb  at  inner  angle  of  loweredge  of  orbit.  Kyeaon  ("bort  thick 
stalks.  Basal  antennal  joint  ihort,  meeting  the  front  at  inner  angle  of  fiagellum,  which  is  about  Mf 
long  as  orbit  and  i*  lodged  In  orbital  hiatus.  Anterior  edge  of  meru^  of  external  muxillipede  nearly 
transverse,  with  wmmonly  a  small  t(Kith  near  the  antero-intemal  angle.  Chelipeds  une<iual  in  both 
sexes;  lingers  spoon-shaped,  or  hollowed  out  at  the  tips.  l.«gB  compressed,  the  n])iH'r  edges  rather 
sliarp.     Abdomen  of  inalp  flv«-joinled,  the  thinI  tii  fifth  somites  fuiietl. 
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I.eptodiuB  floridanua  (Gibbi»}. 

PilorortfiMjInrWnniM  Olbbes,  Pfw.  Amer,  Aswc,  Adv.  nol..  m.  1?S.  IMO, 
Lrplwfmiytoriilaiitw  A.  Milne  BdiranlH,  Cni^t.  R^.  Mex..  aw.  pi.  xi.ix,  f.  J,  INNX 

IjObuteH  of  cxrapiice  flattennl,  croceei)  by  HDiall  transverse  lines  a  little  granuloiu  or  piini.-tate,  and 
><e|)arat«(t  by  shallow  grooves.  Frontal  lolieH  trunuale  and  with  a  transverae  gnwnv..  Firnt  thn* 
antero-lateral  leeth  obtuse  or  subai'iilp,  last  two  pointed.  Menm  of  chelipeda  short,  not  )'iir)ia»>iiig 
carapat^;  wriet  an<l  upper  |>ortion  of  Itand  niKone;  the  fin|^ra  t^iuch  inily  at  their  entremitjes;  tliere  Jx 
a  tuft  of  liaira  iu  the  hollow,  l.e)C(<  hairy  on  inartiin.  Color  variable;  Hometimeti  a.  ^rrayiNh  gnvn, 
Boiiietimefl  yellow  with  reii  ejioiB.    Fingew  black,     (A.  Milne  Kdwards. ) 

Length  of  male,  20.2  mm.;  width,  31  mm.;  fronUi-urbilal  width,  17  mm,;  frontal  width,  7.9  mm. 

Bahamas;  Flotida  Reefs  to  Brazil;  Bemindas.  Porto  Riuo:  Reefs  at  (iuanii'a;  Pom-e;  Playa  cle 
PonwReef;  Arroyo;  Caballct  Blanii.  Ileef.  Vieimes;  F.nsenada  Honda,  (^ileiira;  San  Juan  (fi,  M.liray). 

Oanoi  ZARTHODIVB  Btimpian, 

.VnnWi»(i««  SlimpHOn,  An".  Lyr.  NkI.  niKl.  N.  Y.,  vn,  .W,  ISW, 

Carapace  very  brood,  oval,  very  iwiivex  auteriorly,  flat  in  pot-U-rior  half;  the  regions  difply 
Ihnited,  and  deepl.v  lobiilated  in  anterior  two-thirds.  A nt«ro- lateral  lxirder§  an-hed,  longer  than  in 
IjTj^u'l'iir,  thick,  cut  into  four  rounded  lobes  or  thickened,  blunt,  little-projecting  teeth,  exchieive  of 
orliital  angle,  which  is  inconspicnouH;  poetero- lateral  bordora  nearly  idmight.  Fronlo-orliital  Iwrder 
leat  than  half  the  greatest  width  of  carapace;  front  about  a  fourth  the  greatest  width  of  carapace. 
Front  more  deflexed,  but  leas  prominent  than  iu  Leptodhu;  otherwise  similar.  OrbitH  very  sniall;  the 
two  upper  suture  lines  very  faint;  tooth  at  inner  angle  of  lower  edge  not  prominent.  Kye-Htalkfl  short 
and  thick.  Inner  orbital  hiatus  narrow,  the  antennal  flagelluni  lodged  in  it.  Merus  of  outer  maxil- 
lipeilK  considerably  broader  than  long.  Chelipeds  uneijiiat  in  1>oth  sexes;  surfatte  crodeil  m  reticulating 
line?;  fingers  spooU'slmpeil.  I>egs  sliort,  I'ompreseeil.  In  the  al>domen  of  male  the  thinl  to  Hfth 
segineiita  are  fused. 

Xanthodius  pftrvulus  (Fatiriciiis). 


CWorwiiBi  amtTieai«i  Ritueure,  Mi!m.  Sot,  Phya.  HIbI,  MhI,  Genftve.  iiv,  <30,  pi.  i,  f.  h,  IWiil. 
IJVtodiiit  ameriranat  A.  Uilne  Edwanlti.  Cnut.  R«g.  Mvi.,a:8,  IKW. 
Xanlhodiat  }nnndat  Ruihbun,  Ann,  InBt.  JbdibIcb,  j.  JH,  1897. 

Lobules  of  <'arapace  prominent  and  roughened  with  puncta-.  Outer  orbital  angle  small  and 
inconspicuous;  there  are,  besides,  four  blunt  teeth;  posterior  marginal  line  of  laut  tooth  i-ontinned  lialf 
way  back  on  ))OKtero- lateral  maigin.  Front  biuiarginate,  loltes  of  upper  margin  truncate,  of  lower 
luncave.  Arm  of  chelipe<ls  scarcely  e:iceeding  carapace;  wrist  and  hand  nigone  above  and  with  mine 
irregular  depreasions.     Legs  very  Gnely  granulate  and  Rlightly  hairy. 

Length  of  male,  15  mm.;  width,  24.5  mm.;  fmn to-orbital  width,  11.4  nun.;  frontal  width.  0  mm. 

Bahamas;  Florida  Reefs;  West  Indies;  Curasao;  Fernando  Noronliu  (Pi«'i>ck);  Itennndaa 
(Verrill),     Ponce,  Porto  Rico. 

0«niu  CTCLOZAirraOPB  Bathbim, 

Cytbaanlhut  A.  Mllne  KdHflrdn.  Ann.  »e,\.  Nnt.  (4|.  XI.  ZTS.  1S6S. 
VjiHiaajUhopt  Ralhbuii,  Pmc.  Blnl.  Soc,  WMlilnglon,  xi,  1«,  1897, 

Oiira|>ace  broad;  front  horizontal,  prominent,  and  divideil  by  a  median  fissure  into  two  lamellar 
lolxv.  and  separated  from  the  int«nial  orbital  angles  by  a  deepish  notch.  Orbitcsniali;  twofisauresiii 
the  KupiB-orbital  margin;  external  orbital  angles  inconspicuous,  continuous  with  the  antero-lateral 
bon.lera.  Antero-lateral  borders  very  long,  strongly  curved,  extending  far  backwards.  Basal  antennal 
joint  abort,  but  touching  the  front  at  its  inner  angle;  flagellum  inserted  in  orbital  hiatus.  Merus  of 
the  external  maxillipeds  subquadri lateral.  Fingers  sbarp-pointe<l,  not  hollowinl.  The  aUloinen  »f 
male  consists  of  live  movable  pieties. 

Cy-cloxantliops  denticulatua  (White). 

jraii«')(lm«riifata.Whln>,  Am..  Matt.  Kat.  HijL.  (i|.ii.2K.M>n.*,    A.  Mllm- &l»«nlB.(YiiM,  Ki^k.  M.>s.,'iVi,  pi,  m.v.  1,2.1879, 
Cyiiiirimaiityt  ttaUiculalitt  Kallibun,  Ann.  Iniit.  JhiiuIch.  I,  14,  1897. 

Width  of  carapace  about  1.5  times  length;  regions  well  marked;  surface  punctate  and  pitteil;  the 
tion  lobulat«,  the  lobules  nigose.     Antero-lateral  Ixirders  having  eight  or  ten  email  tuber- 


cb,  Google 


28  BULLETIN   OP  THK    FNITRD   eXATEB   FISH    COMMlBSroN. 

c-«li(orm  teeth,    Friiiit  ((-ebly  divideil  inlii  l«*"  Mhv,  nearly  Ht.miKht  »ii<l  with  ft  tiibermilifonii  tixrth  at 

the  outer  angle.     lt*ryBowtoiiiiaii  reRiiniH  ami  tiii'niH  of  tl liter  inaxUlipwlMKraniiloHe  and  rugose. 

ChelipedH  HtmnK,  uiieigtial.  tlii-ir   u|>|>er  Kurfat-i-  niipiw  and   envhil.     Wrirt  with   Iwn   hil)ercleH  at 
inner  angle.     Finj^rB  Htrun>!,  )>i>inteil,  (tapinjc  in  larfte  cheliixxl. 

C'olor,  li^lit  purplish  red,  liright  red,  i>r  oraii^  red;  tinp^Tt*  lilw^k. 

niinenHlonxof  male:  J.«ngth,  14.5  mm.;  width,  22.K  mm.;  fnint')H>rliital  wiilth,  !!.■'>  mm.;  frontal 
width,  5  mm.     <ireat«rt  width  at  antepenult  UhiUi  tit  lateral  maiijin. 

Bahamas;  Florida  Keys  to  Braxil;  HenniuluN.  Porte  Kii;<i:  ChImIIo  Blaiu'r)  Ki-ef,  Vieijuen; 
Hucareti;  Fajanlo;  San  Juan  ((iundUi^h). 

Oanni  EOPAHOPSOS  Bathbtm.     ICnd  Crab*. 
ftatoptiu  Milne  EilWHnls,  HIM.  Nal.  Crust.,  J.  «3.  11434.    iNaiii*  prnK>™plfel.l 
ANiHiHnpnu  tcrnhbiin.  Riill.  Ijtbor.  Nal.  HM.  Suu-  titiiv,  Iowh.  iv,  !n».  IH9»i. 

Carapace  of  moderate  width,  length  twi)-third«  to  three-fourths  the  width,  intMli'mtfly  i^mvex. 
the  regions  fairly  well  delimited,  erotwed  by  broken  transverne  Hum  on  anterior  half.  .Vntero-latvrnl 
iKirderg  horizontal  or  slightly  upturned,  Khorter  than  [wstero-lateral,  areuale.  Iciidiiijf  1o  xiil  hi  nail  rule, 
cut  inte  live  teeth,  iui^ludint;  orbital  angle,  which  is  more  or  less  fuHed  with  the  next  tooth;  the  third, 
fourth,  and  fifth  are  usually  well-marked  and  distinctly  dentiform;  outer  margin  of  all  the  teeth 
sublaminar;  postero-lateral  borders  moderBtely  convergent,  straight.  Fronto-orbital  liorder  more  than 
half  the  greatest  width  of  carapace.  Front  between  a  third  and  a  fourth  the  greatest  width  of  israpace. 
Front  horizontal  or  slightly  detlexeil,  laminar,  with  a  me<lian  notch,  an<)  two  finnous  lo1)en,  separated 
from  the  more  elevated  inner  angle  of  orbit  by  a  noteh.  Orbital  margin  with  two  ftnall  but  distinct 
V-ahaped  notehen  alwve,  continue<l  backward  by  i'IomkI  nssures,  and  a  broad  notcli  lielow  outer  angle. 
A  prominent  tooth  at  lower  inner  angle.  Orbitt*  traneverHely  oblong,  not  tightly  tilled  by  the  eyew. 
Inner  portion  of  anterior  margin  of  banal  joint  touches  the  front;  outer  angle  of  joint  is  prolongeil 
inte  the  broad  orbital  hiatus,  but  does  not  exclude  flagellum  from  orbit  MeniH  of  outer  maxillipeils 
tranaverxe,  itn  anterior  margin  more  or  lees  sinuous.  <'heli))e<lti  iiuetiiial  in  l>oth  Hexec;  the  menis  has 
a  superior  sobterminal  tooth;  the  carpufl  a  tooth  at  the  inner  angle;  lingers  scute:  movable  finger  o[ 
large  cheliped  with  large  baaal  tooth.    I^egH  rather  thit;k,  <-onipresHed.    AlNlomen  of  .nale  5-Hegiiiented. 

Ken '"  '*^  Porto  Rinm  njiniet  o/  Ihr  j/nm*  Ka/Kw/rpnui. 
A.  A  distinct  grouve  along  anierlor  margin  of  carpiH  ol  ehellpeii, 

B,  Front  grooTPd.    Third  segment  of  abdomiii  ol  male  nut  raii^liiiig  M>xal  Julnwof  flUh  palmf  feet imnndmi'dr 

B'.  Front  not  grooved.    Tlitrd  segment  ol  alidomen  of  male  reap  lit  lift  H'l- "ixal  joints. 

i;.  Second  antero-lateral  loolh  broail,  lobitonn nrndcnialit 

C.  Second  antero- lateral  ti«th  narrow.  iiibemulHomi .harilii 

A'.    Carpal  groove  warning  or  very  indietinci. 

B.  Width  olcarapftpc  about  1.6  Omea  length hniatii 

B'.  Width  ol  carapace  aliout  1.3  timeii  lenglli iri»»T*"tjnH 

Bupanopeus  Iterbstii  (Milne  Kilwanlij. 

flga.  1  and  2,  pi.  XXIII,  Hgs.  10-12. 1891. 
Eupaiiojirvt  hrrMii  Rathbun.  Bull.  Ub.  .Mat.  HiM.  Stale  ITnlv.  Iowa.  iv.  'JTK.  IKBH. 

Carapace  nearly  or  quite  l.Stimee  as  wide  as  long.  Regions  well  marked,  i-onvexity  variable, 
siir[a<«n>antely  granulate.  First  (<ir orbital)  tooth  of  lateral  maigin  triangular,  blunt,  little  ]>romint'ni; 
second  tiKith  Heparate<l  from  first  by  a  shallow  rounded  sinus,  and  larger  and  nearly  as  advanceil  an 
first,  either  blunt-pointed  and  with  ari'uate  outer  margin,  or  lobitonn;  thinl  and  fonrtb  teeth  still  larger, 
prominent,  with  arcuate  outer  margins  and  acute  ti])8,  the  third  directed  obliquely  inwani,  the  (imrth 
forward  or  slightly  inward;  fifth  tooth  shorter,  with  acute  tip  and  straight  outer  margin;  s  transven^ 
ri<lge  continued  iiiwani  from  its  anterior  margin.  Front  about  two-sevenths  the  greatest  width  of 
■■ampace;  middle  poKioii  of  margin  advanced  only  a  little  beyond  outer  angles,  ('helipeds  heavy, 
granulate;  carpus  without  a  groove  parallel  to  distal  margin.  Dark  twlor  of  thumb  In  large  cliels 
rontinuetl  more  or  less  on  palm.  Thint  segment  of  alHlomen  of  male  reaching  (!OXte  of  fifth  pair  of  feet; 
terminal  segment  oblong,  rounded  at  end. 

A  very  large  specimen  measurejt  40  mm.  long  by  ti2  mm,  wiile;  one  of  medium  size,  a  female,  is 
2H  mm.  long,  40.6  mm.  wide;  fronto-orbital  widtli,  23.2  mm.;  width  of  front,  ll.R  mm. 

From  Rhode  Island  to  Braxil;  Iterinudas.  Porto  Kico:  Shu  Juan;  I'nerto  Real,  in  a  mangrove 
swanip;  reefs  at  Fonix;;  F.iisenada  Ilomln,  ('ulclirti;  San  .limn  anil  Mayi^iiie!!  (liundlauh). 
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IhipouopeuE  occideiitaliB  (Saiitwim;). 

IviuipeHiin-iilrvMuliiMwIiIe.Rpr.  Miue.  Zonl.  |Z),  Ix.iiCU.  IftAT;  IU'm'<ll<'t.(  RalhlHiti.  Pnx:  T.  S.  Nal.  Mm.,  iiv,  StiD.pl.  it. 

L  3,  pi.  XXIII,  I.  U.  UBI. 
KHp-mipau  ORvfrnfoHi  Rullibuu.  Bull.  LbI>.  Nat.  HIkI.  etatf  Tniv.  Iowa.  IV.  273.  1898. 

DifEore  from  E.  herluilii  an  folloWH:  (iuitric  rt^ion  more  elevuhxl,  inilepenileiitly  oouv^x.  StnAiiiil 
touili  iif  lateml  iiiarRiii  iiairower  ami  M:)iarot«il  by  a  i)t«per  niniM  fmiii  flnit  tooth;  thini  to  fifth  teeth 
tliicker.  more  prominent  ttiul  more  wiilely  tieparated  from  each  other,  thinl  tooth  with  anterior  anil 
Kxterior  margins  sul)eqiial.  Front  more  advanced.  Carpoe  of  cheHi)«lB  with  a  KTOOve  parallel  t«  distal 
iiiar)(iii.  Dark  i^ilor  on  thumb  not  <H>ntimied  on  palm.  Ambulatory  lep<  a  little  longer  and  more 
sIciiiUt.     vVl>domen  of  malu  wider,  especially  noti<t«ble  at  penult  ttegment. 

In  alcohol  the  chelipeds  have  a  pinkish  tinge  not  Heen  in  E.  herMii. 

Male:  Length,  20  mm.;  width,  27. 2  mm.;  fronlo-orbil^l  width,  16  mm.;  widtli  of  front,  K4  nun. 

South  Carolina  to  Pemamburo;  Bermudai^.     Hucaree,  Porto  Kii.'o,  2  femaleH,  I  with  Sacculina. 

EupanopeuB  americanua  (8tiui«<ure). 

l1iiiinrH*americaamSai«tmn!.Re^.Me«.  Zoul.  U).  IX.  602.  18&T;  U#ln.  Sw.  fh}-!^  <iplirvt',  XIV.  4X!,  |>1.  I,  I.  8.  U6T. 
I*inoprut  areiMiilHt  BvnfAlet  i  Rathbiin.  Pmc.  U.  S.  Nat.  Mm.,  IIV,  381.  pi.  ixi,  t.3.  IRBl. 
fMinHopnu  niiierieiaHu  Ralhbun.  Bull.  Lab.  V»t.  HIM.  Stale  ['nlv.  Iowa,  it.  273.  Ixw. 

The  lairapace  iu  narrower  (width  l.H  timex  length)  and  flatter  than  in  E.  kerhgtii.  The  traneverae 
n^iii'  are  nnmerouf.  •'^inus  between  first  and  second  lateral  teeth  deepisb;  other  teetli  broad,  rather 
bhmt,  third  tetragonal,  fourth  with  anterior  man^nat  right  angles  to  median  line.  Lobet-of  front  with 
uion-  ubli<{ue  margins  than  in  E.  herb»iii.  Chelipeds  similar  to  those  of  £.  herbetii;  afaintiarpal  groove 
may  be  present.  Tooth  at  base  of  ilactyl  longer  than  in  B.  furfifHi.  Abdomen  of  male  narrow,  aa  in 
E.  hfrbriii,  bat  in  shape  resembling  that  of  E.  nvidenloKi', 

Male:  l^n^th,  19.5  mm. ;  width,  26.3  mm. ;  tronlo-orbilal  width,  1S.5  nmi. ;  width  of  front,  7.5  mm. 

Bahamas  lo  Brazil.     Arroyo,  Porto  Rico;  I  male. 

Eupaiiop«ui  b«rmudensia  (Benedict  &  Rathbun). 

Aiiupou  wruvfemnBtin  flfinilicl  A  Kalhbun.  Proc.  l\ &  N. M.. iiv.  JK,  pi. iiiv, (.Sand 7.  IfOl  (not  />.  m.nfmiann/itiihhes). 
Pasopiwi  bmmdeniili  Seavdlfi  A  KitthljiiD,  Proc.  V.  S.  N.  H.,  X IT,  376,  pi.  XX.  [.  2,  pi.  xxiv.  flgs.  14  mill  lA.  1891. 
Ettpanotmit  bmamlenrit  Rathbun,  Bull.  Ijlb,  X«l,  HIH.  State  Univ.  Iowa,  iv.  /!3,  Jim. 

A  smaller  species  than  any  other  EujHiiuipeiu  taken  at  Porto  RiiM>.  The  i-ara|«ce  more  deeply 
areolated  than  any  of  above;  a  well-inarke<l  transverse  line  on  branchial  region  on  a  level  with  Inst 
lateral  ainus;  also  several  shorter  granulate  ridges,  and  granules  toward  front  and  antero-lateralinar^^ins; 
otherwise  smooth.  Second  tooth  of  lateral  margin  lobiform,  separated  fn<in  fii^t  by  a  rather  shallow 
sinasi  third  and  fourth  large,  with  arcuate  outer  niargins,  third  obtuse,  fourth  Biiha<-ule;  fifth  narrow 
and  pointed.  The  front  has  a  thit-k,  obliquely  leveled  edge,  oliscurely  grooved,  deflexeil;  in  a  <lorsal 
view  tlie  lobes  are  nearly  straight,  oblique,  but  in  a  front  view  veryeinnous.  The  carpus  of  cheli]  i-ds 
has  a  well-marked  groove;  fingers  strongly  l)ent  down  and  iisnally  light  hom-<'olored  with  while  ti|i«; 
the  (Milor  extends  partially  on  palm  also.  Legs  slender  and  delicate.  Third  wejirment  <jf  abil'uneu  of 
male  narrow,  with  rounding  pristerior  isomers,  not  reaching  coxa'  of  fifth  j>air  of  fi-et. 

Length  of  male,  5,6  mm.;  width,  8  mm.;  fronto-ori>ital  width,  5.5  mm.;  wiilth  of  front,  2,6  mm. 

Bermudas;  Florida  Keys  to  Bnutil.  Porto  lUco:  May(^nle^;  Boqneron  Bay;  tfnanicaBay;  Arroyo, 
on  Lighthouse  Reef;  Knsenada  Honda,  Culebra,  Also  taken  at  Nassau,  Bahamsa;  I  spe<'inien  having 
the  genital  appendages  of  a  male,  and  an  abdomen  with  seven  segments,  as  in  an  immature  female. 

Supanopeue harttii  (Smith). 

PanoiienthnrUii  »tniQi.  Pruc.  Bocton  Hoc.  Sat.  HIsl..  XII,  2W,  1969:  Tnm.  I'onn.  Acad.  Sui„  ii,  pp.  .'iatidM,  pi.  i.  (.  S.  \mv. 
EW;«Bojim<ftart(«  Raihbuii,  Bull.  Uh.  Nat.  Hist.  Siaio  Univ.  Iowa,  IV,  273, 1898. 

Carapace  little  convex,  rugose,  regions  very  distinctly  marked.  First  and  seconti  sotero-laleral 
teeth  small,  tnbercul if orm,  separated  by  a  U-shaped  sinue.  Remaining  ti«th  rather  narrow,  thickened; 
tips  tnlieri-uliforni.  Front  littli'  advancifl  and  with  a  small  but  distinct  tooth  at  the  orbital  end. 
Carpus  of  chelipeils  rugose  anri  with  a  d(«p  anittrior  groove.  Color  of  fingen<  not  continiieil  tri  (he 
palm.     Alxlomen  of  male  reai^hing  coxal  joints. 

Length  of  male,  8.6  mm.;  width,  12.6  mm.;  fron to-orbital  width,  8,6  mm.;  width  of  front,  4.1 
mm.    A  small  specie*,  but  larger  than  H.  tienmitlfyimi: 

Florida  Keys  (o  Brazil.     Porto  Rico:  Boi|ueron;  Mayaguez;  .Mayagiiiv,  HarlK>r. 
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0«iiQi  EDBTTAMOFSITB  A.  Mllue  Edwardl. 

C^rapaii-  rather  bnMd,k«t)i^  ahout  two-thirds  thu  width,  oval,  rlf|ir««»d  or  sliuhtly  oinvex,  th« 
re^ioriK  luiually  crosHed  hy  tine  traiiavHW  broken  (nunulated  linee,  txit  uii  tlie  whole  the  <srapaoe  is 
smoother  than  in  EuiMinopnin.  Antero-lateraF  b<Mnkn  horizontal  or  slightly  nptumed,  b/<  long  ae  or 
slightly  ifhorter  than  po8tero-iat«ral,  arcuate,  I'ut  into  fi»»  (mcliidinf;  orbital)  whallow  te*^tli  or  IiiIks 
usually  projecting  littl<*  it  al  all  beyond  the  tceneral  line  of  earapaeft.  8e<ronil  tooth  low  and  roundiil 
and  rather  eloeely  (aiv<\  with  orbitnl.  Frontoorbital  iMrder  more  than  haU,  and  front  a  third  or  a 
little  less  than  a  third  the  greatest  width  of  c&rapaee.  Front  le88  advanced  duu  in  Rupiinopnui; 
otherwise  front  and  orbitH  much  ss  in  tliat  genus.  Orbital  hiatus  and  basal  joint  of  antanua  narrower 
tlian  in  EniHmopetii:  (^lelipeds  unequal  in  both  seies;  the  lingem  nmy  he  acute  or  spoon-i^utptvl  or 
different  on  the  two  chelipeds  of  same  Hpeciep,  Abdomen  of  male  has  iiHually  the  third,  fourth,  kiul 
fifth  Mt'ginente  fused  (only  the  fourth  and  fifth  fused  in  E.  dlmmUa). 

BurypiuiopauB  abbreviatus  (Stini|i«oii)- 

.TonUapamiJiuMIIncEilnardK,  Hist.  NbI.  Cnut..  i.  SK,  ISSI  lni>t  OiunrpnmiftH  FiitirlHiix.  1793). 

/*(iuij)™«  iiitrwWtn  Stlni  1*011.  Ann.  Ljc.  S«t.  HIM.  N.  Y..  vii,  ^1,  IKOO. 

J<iiiiii)iriupatUtMSnilili.  Traiw.  I^)iin.  Acad.  KcL.  II.  pp.  Sand  31.  pi.  il  l.i.  tN69. 

PaHoi^a»paTvidwK<'\vii\eX  A  Rathbun,  froc.  L'.  S.  Kill.  Miu.,  x'W  MO,  pi,  xxr.  (.  I.  pi.  iiiii.  I[f>>.  iuwW  IHUI. 

EnrvpanoptM  onn-Httt  A.  Mlliw  Edwards.  Cnul.  K^.  Hex.,  sa.  pi.  MX.  I.  A.  1KH0. 

KnTypanopeta  abbrttiattu  A.MMiic  EdwanK  rnmcRi^g.  Hi.'X.,32D,  pi.  i.rx.l.S.lKSO.     Etallibiin.  Aim.  Inst.  Jamairx.i.lH,  1X97. 

Carapace  granulate  on  anterior  third  and  along  ajitero-lateral  niargins;  an  oblique  granulated 
ridge  on  hepatic  region,  another  parallel  to  it  on  the  branchial  region  oppoaite-last  lateral  sinus;  a  few 
transverse  lines  on  gantric  region.  First  and  second  antero-lateral  teeth  BeparattMl  by  a  very  shallow 
sinus;  other  t«etli  separated  by  shallow  notches,  the  third  with  alu)08t  straight  outer  inanxin,  the 
fourth  slightly  art-uate,  flfth  small  and  blunt.  Front  less  than  a  third  the  width  of  cara)>ace,  little 
advanceil,  a  narrow  open  meilian  notch,  lobes  sinuous,  more  produced  toward  middle,  CheUpetls 
finely  granulate  and  pitted;  fingers  pointed;  those  of  large  cheltped  gapit^f,  dactylus  with  a  large  baml 
tooth.  Dark  color  of  pollex  running  from  between  bases  of  fingers  obliquely  to  lower  margin  of  manus. 
Third  segment  of  aljdomen  of  male  extends  to  ooxh'  of  last  pair  of  legs. 

length  of  male,  11.7  mm.;  width,  18.4  mm.;  frouto-orbital  width,  ».»  nm>.;  width  of  front, 
4.»  mm. 

BalianiHH;  Florida  Keys  to  Brazil.  Purtu  Ki»):  I'lmce;  Amiyo;  Ensenada  Hoiida,  Cnlehra; 
Hucares. 

Oenai  HBZAPASOPEira  BaUibnn. 
UnapoMapeiu  Rathbun,  Bull.  I.nb.  Nat,  Kt»[,  JUMk  UiiIv.  Iowa.  IV.  ■ITi.  IWIS. 

t^rapace  narrow  (the  length  three-fourths  or  mon-  of  width),  hexagonal,  nv'ons  well  delimited. 
Aiitero-lateral  margin  an^uate,  about  as  long  as  posteni-lateral,  f)ve-t^>theil,  leclli  prominent,  orltital 
or  first  tooth  partly  fuse<l  with  second,  fourth  tuotli  very  prominent,  fifth  sometimes  much  smaller 
and  almost  postlateral  in  position.  Fostero-lateral  mannns  strongly  conveiyiiig.  FrontiMirhital 
Ijorclcr  from  half  to  three-fourths  the  greatest  width  of  the  cani))ace.  Front  from  a  fourth  Xu  sIhiuI  a 
thirvl  the  greatest  width  of  the  carapace.  Front  advanired,  with  a  meilian  notch  and  <)l)li<)ui',  sinuous 
or  straight  lobes,  separated  from  inner  orbital  angle  by  a  notch.  Orbital  margin  with  a  well-marked 
lolte  betwe^^n  sinuses  aliove;  otherwise  the  orbits  are  similar  lo  those  of  EiijKinopeii*.  Basnl  joint  of 
antenna  narrow,  as  in  EiirypanopetiK, 

The  Porto  Rican  species  are  small. 

Dietinguisheil  from  Eurypaiioi)mK  chiefly  by  tlic  liexBgonal,  narrow  raraiHU-e  with  produiwl 
front  an<l  very  convergent  poetero-lateral  margins. 

Key  In  tiu  I'trrto  Rimn  »peneK  tif  the  grjtu*  Ilfxajmimiiev*. 

A.  KlralmidiieroiidnnU'ru-lHlerallpplh  si'iianiii-d  bya  vr)' ^liatlKn-  nmndiil  ^Iniu. 

B.  Pt(lhamer.>.lsitTalNminalm<i-lobB.ik-U- mrftteu* 

B".  Flllh  aim-ro-lsterul  lonth  wBll  developt-d hemphillii 

A'.  FInt  and  spvond  iimero-tAtcial  teelh  wparatud  by  a  devplxli  V-i>tw|>ul  iliiLU 
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HexapauopeuB  caribbwua  (StimpHon). 

)(.rr..p(l.K.,«Tor.WjjrjlSlimps.iii.  Ami.  Lyo.  ShI.  Hli-t.  N.  Y.,  i.  10k.  Jiff  I. 

Ear<i,MniiiK-ut  mriltb.rui  lUlht.un.  Ann.  In»l.  jBmiiii-n,  r.  20, 1897. 

Il-^tp-mopnu  mrJMnii  Etnlhbiin,  Bnll.  LhIi.  Nui.  HIi^I.  Klute  Unlr.  I'iwk.  iv.  'in,  INW. 

Ctinipace  with  n^JDns  wdl  marked;  pnitugaHtrit:,  braiirliial,  aixl  <»r<liii('  regiatM  elcvMed;  fciwtric 
ami  hranchial  i-rospeii  by  proittini:>nt  traawverse  tcraiiulateil  lines.  A  wettMrarked  BinuB  lielween  firet 
and  !ie<»nil  lateral  teeth,  which  are  i-mall  and  blunt;  third  and  fourth  lar^  and  prominent;  third 
acute,  fourth  spinitonii;  carapat'e  widert  at  fourth  tooth,  fitth  tiiiiiute.  Fron to-orbital  border  two- 
thinls  and  fnmt  one-thinl  the  width  of  larapai'e.  Front  produced,  nie<lian  noteli  a  well-iiiarkc<l  V, 
ioheoBinuoUK  Eyes  ianire.  Chellpedw  Hnety  grannlnte,  a  few  tiibercleti  on  carpus,  fingets  elon^te, 
iitr(iD(;1y  beiit  down,  Hharp,  finely  <lt'ntate  (dactftut  with  a  iai^r  tooth  at  iuHe),  not  gaping,  the  cntor 
of  pollex  continued  eiteiii<ively  on  }>alin.     Ainbidalory  le)N  flender. 

A  small  tipeciee.  A  male  of  good  M/e  measures  8.3  iiitii.  lonjf;  ll.tt  nun.  wide;  fronto-orbital 
width,  7.5  mm.;  tnintal  width,  3.»  mm. 

Jamiuca;  St.  Thomax;  Trinidad;  SuIuliiIIIh.  Uiiiti^l  KlHtvM  of  Colcmiliia.  I'orto  Rico:  B<K|Ueron 
Bay;  Hni-artv. 

HexapsAOpeua  hemphillii  (Benedict  &  Kathl>im). 

V.  371,  pi.  ;(xiv.  ngiL  11  itnti  13.  IMJI. 


Carapace  with  regiooH  distinctly  indicateil,  epi^ratitrii'  lobeH  prominent,  a  few  blunt  tnuuveree 
ridges,  furiai'e  alwo  finely  granulate.  First  and  second  teelb  small  but  well  Beparated,  Third  to  fifth 
U«th  thickened,  blunt,  dentiform,  liftb  smaller  than  others,  but  still  of  fairslie.  Fronto-orbital  bonier 
ttve-sevenths  and  frontal  border  more  than  one-third  of  greatest  width  of  carapace.  Median  noteh  a 
deep  narrow  V,  lobea  nearly  straight  viewed  from  above,  dentii-ulate.  (.'helliiedfl  granulate,  very 
unequal;  carpus  uneven,  with  an  anterior  groove,  inner  tooth  strong.  Montis  with  a  deep  superior 
groove,  surface  rugose  alx>ve.  Fingers  of  large  cheliped  strong  (d.irtyius  with  large  basal  tooth),  thoee 
of  smaller  cheliped  longer,  slenderer,  and  deflexed;  <-olor  not  ext^ntling  on  palm. 

Length  of  large  male,  5.5  mm.;  wiillh,  T  mm,;  fronto-orhiUt  width,  5  mm.;  frontal  width,  2.5  mm. 

Florida  Kew;  St.  Thoma,".     Mayairue*  Harbor  and  Puerto  Eeal,  Porto  Rico. 

Hexapanopette  quinquedentatua,  s)i.  nov. 

CaraiNUX!  deeply  areolated,  the  regions  separately  convex,  granulate;  epiga»ilric  lolies  prominent. 
The  antero-tateral  margin  has  five  well-marked  teeth,  second  separateil  front  lirst  by  a  deeper  finus 
than  is  usual  in  this  and  allied  genera.  Third,  fourth,  and  Hflli 
leeth  larger,  similar  to  one  another,  thickened,  sulmcute.  Front 
with  a  median  V,  lobes  slightly  obliijue,  nearly  titraight.  Cheli- 
peds  not  very  heavy,  slightly  unequal  in  male,  equal  in  female, 
coarsely  granulate.  Carpus  uneven;  a  short  and  very  deep  ante- 
rior groove.  Man  us  dt-eply  grooved  above;  fingers  deeply 
grooved,  the  intervening  ridges  {nirtly  granulate;  ti])s  acute;  lin- 
gers not  gaping;  dactytus  of  larger  cheliped  of  male  with  a  large 
Imsal  tooth.  L^n*  granulate  along  anterior  margin.  There  are 
seven  distinct  segments  in  abdomen  of  male  (at  least  in  immature 

Hpeeimens),  while  in  other  species  of  the  genus,  the  thin!  to  fifth      „  „    "  ^  " 

'     ,        ,  or  Ym,    6.— llejapaaoiKut     quiaiptnUtOatiu. 

arefiised.  (a)  Female,  outline  ol  orspMe,  x  4.   (6) 

The  lan^est  siiecimen  taken  is  a  female,  5.5  mm.  long;  7.4       MbIo,  right  ehf  la,  x  lo. 
mm,  wide;  fronto-orbital  width,  5  mm.;  frontal  width,  2.4  mm. 

Type  hs'ality,  MaytmveK,  I  female  (Cat,  No,  337(iU).  .Also  taken  at  Mayagiiei:  Harlxir,  12  fathoms, 
station  H060,  1  female;  off  Puerto  Real.  8j  fathoms,  station  <HI74,  1  immature  male;  off  Boca  Prieta,  »k 
fathomii,  station  0085,  1  immature  male. 
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0«uiu  UCROPAHOPE  ItlmpMn. 

irimipa>i'JiKa[liii[M(iii.  Dun.  MiiK.  <'<.nip.  Z<-<>t..  II.  1^.  im, 

carapace  of  moderate  widtJi.  wlighlly  nmvex,  regions  iiaially  I'lKlitly  iiidu-attnl,  >;raiiu]<iiiii  iir 
epiiiuloiis  toward  frontal  utiil  aiiteni- lateral  lM>rd<-ni.  AultTo-tatenil  liortk^rH  arcuate,  ahorter  than 
poeten>-lat«ral,amiciIu8ually  with  five  teetliorHpines,  of  whkh  thelaHl  iiimudirediifedand  thesecoDd 
alwD  redm^D'l  tir  atloffether  WHiitiiit;-  roettro-lateral  l^miers  moderately  (Mnvergi lift.  Fronto-orlrital 
width  great,  three-toiirthfl  or  more  than  tliree- fourths  width  of  earapace.  Front  more  than  one-thin) 
the  widtli  of  lanipace.  Front  hilobe<l,  outer  angle  rectangular,  blunt,  and  fitiiateal  helow  and  in 
a<tvaiicei)f  inner  orbital  angle.  Upper  orbital  inar^n  with  twoHmall  open  notclim  anil  an  intemieiliate 
lolie;  inferior  margin  with  a  large  outer  nott-h;  inner  t<H)lh  prominent.  Inner  orbital  hiatiu  wide; 
basal  xegnient  of  anteiinie  nut  rea<;hin^,  or  liarely  reaching,  prolongation  fn.im  front.  Chcllpvilij 
iineijual  in  both  xexes,  and  usually  rongheiieil  by  nharp  granulux  or  s|>inu1>'>'.  Fingerx  pointed.  I>egs 
fllendfr,  uRualiy  Kpinnloue  above.     AI)doinen  of  male  with  third  to  fifth  wgnientH  fused. 

Small  species,  living  in  deepish  water. 

Kif/  lo  the  I'arln  JHnrn  hjkctw  «/  llie  grmui  MientjKtnopf.. 

A.   Fntnlo-orbllal  vidih  more  th&n  (our-Hltha  iit  cntlro  width  ot  «nipAci^ .labifrmn 

A'.  Fmntii-orblUI  wfilth  •evi-ii-WntlU'  "f  enllre  width  ol  campace umthifiirmU 

Kicropaiiop«  lobifirona  A.  Milne  dlwardn. 

lf(r™,-ci..i(-  hibifnmt  A.  Mllm>  RtwiinK  (■niHt.  IWg.  Mv\..  S27.  pi.  i.iii.  (.  3.  IfWO, 

Carapact!  alinoet  uniooth;  rouie  verj'  smalt  granules  on  gastric  lobeH  and  on  branchial  region; 
regionn  faintly  iiidicateil.  Front  wide  and  formed  of  two  n>unded  lobeo.  .\ntero-latend  borderH  five- 
UKithed,  first  or  orliital  tooth  ttmall;  f>econil  triangular  and  ahont  tb«  Hanio  size;  thin)  and  fourth 
spinitomi,  most  prominent,  the  third  the  larger;  fifth  almost  obsolete.  Chelipeds  covereil  with  small 
pointed  gi^nnlee;  an  inner  carpal  spine;  flngen'  ileeply  groovcil,     Ambntat'iry  ft>et  long,  apiniiloui'. 

r,ength  of  male,  .1.3  mm. ;  width,  4.3  mm.;  froiilo-orhitat  width,  3.7  mm.;  width  of  front,  1.7  mm. 

Off  MontHerrat,  US  fathonw  (type  locality);  off  Hahana;  near  Aepinwall,  34  fathoms;  off  Kt. 
Thomas,  30  lo  23  fathoraa,  atation  6079,  PF»A  Hnwt. 

l£icropiuiope  »anthiformia  (A.  Milne  Edwanis). 

fiaaa]icu»  imtht/onnit  K.  Mlliic  Ednftrdx,  Cruiit.  Ri^ir.  Mcx..  ».1.  pi.  Mil,  (.  4,  1880. 
jriTTDiHinopc  xnnthVirmiM  RslhbiiD.  Bull.  Lab,  Nst.  Hint.  Stale  UhIt.  Iowa,  iv,  274.  1H9K. 

Carapace  depresseil,  wiarBely  granuloua  on  anterior  half;  rq5i<mN  well  marked;  an  oblique  ridge 
on  hepatic  region.  Fn>nt  <leflexed;  lobes  separated  by  narrow  tiseure;  margins  sinuous,  on  tht'  whole 
convex,  with  a  distinct  rectai^utar  outer  isomer.  Urbils  wide,  margin  finely  crcnulate.  Fivi'  antero- 
lateral teeth;  se<-ond  small,  blunt,  in  adults  I'nugiderably  larger  than  poetorhital  angle,  in  the  young 
olwolete;  third  and  fourth  Iftrge,  ai-ute;  last  very  small  and  pointer!;  teeth  with  gran u loin*  maiyins. 
C'heUpe>ls  rugow  with  very  fine  granules.  Ann  with  a  row  of  spines  alM>ve;  wrist  with  a  <leep 
anterior  groove  and  two  inner  spines,  one  smaller  and  l>elow  the  other;  hand  mugheneil  on  its  upi>rr 
and  proximal  tH>rti<)iis,  a  deeji  groove  Hlsn-e.  Fingetv  deeply  grooved;  dactylus  of  large  hand  with 
largv  Imsal  tooth.     Meral  joints  of  legs  with  a  row  of  spines  above,  other  joints  spinulous. 

I.ength  of  male,  7  mm.;  width,  10  mui.;  fron to-orbital  width,  7  mm.;  frontal  width,  3.7  mni. 

From  fai>e  llatleras,  N.  C.  UiCa|>e  Fri<),  Brazil,  in  15  to  isj  falhomx.  Oft  Puerto  Real,  Porto 
Rim,  8}  fathoms,  station  tf074,  I  young  K[HH:inieii. 

Outii  OITPTOPLAX  Imltli. 

atn'I'I'Uu  Smlih.  T^Hll^..  Ciiiii.  Arart.  ik-\..  n,  IW.  IWu. 

(^rapace  narrow,  hexagonal,  [li<e|>ly  areolateil,  front  prom'nent,  an tero- lateral  margin  dentate. 
Chp|i)Hits  short  ami  stout;  maniut  more  or  leas  i-rested  al)ove,  the  upper  proximal  angle  often  very 
prominent;  amhnUtury  legs  slender  and  sniootli.  First  segment  of  alvlotiien  o(  male  rcaclies  i't)XH' 
of  dfth  pair  of  feet;  second  iM^Uieiit  is  shorter  and  cKpi>i>es  a  [Hirtiim  of  slernnm:  tliircl  segment  may 
or  may  not  reach  coxal  joints;  third,  fourth,  and  Dfth  segments  coalesced. 

This  genuB  inclinea  toward  the  (iUoTnetopa. 
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Olyptoplax  pu»iUa  (A.  Milne  KiiwaniH). 
\.  MLlnc  EdwtTdg.  Crusl.  R^.  Mc:i..  3-.T,  vl.  i.tv,  1. 1.  Ismu. 
aiSploplia  putiUa  RathbDn.  Jour.  liwt.  Jammica,  ii,  «2S,  IRW. 

Kurface  very  fioely  ji""!"'*''''  Kront  with  a  iue<lian  enianpni^ti"";  laleral  loliee  eimioas.  A 
ilistinct  lobe  on  eiiperiur  orbital  margin  Ixitween  tlie  two  fismirea.  Sct'onil  miniial  tijoth  of  lateral 
niar^n  ol)Bolet«;  thinl  aixt  fourth  dentifonn,  prominent;  fifth  tmyth  aliftbt,  situated  on  pnet^ro- lateral 
niarpQ.  Carpua  of  I'helipeds  with  a  tooth  at  inner  angle  anrt  a  (froove  parallel  Ui  anterior  inar^n; 
nianns  with  HUjierior  proximal  anfjle  prominent,  niarfcined;  height  of  larger  jiulm  nearly  ae  great  ax  its 
length;  pollex  ei'areelydeflexeii:  fingers  unevenly  dentate,  fitting  t'losely  togt'lher,  thedactyluti  having 
a  large  basal  tooth;  color  of  polltx  does  not  extend  quite  to  palm.  The  smaller  cheliped  diffei^ 
uinsiderably  in  Bize  anil  ban  the  Hi^^ra  l>ent  down,  dactylus  without  a  large  liatel  tooth.  The  third 
abdominal  Moment  reaches  l-oxw  of  fiftli  pair  of  feet.    Length  of  male,  4  mm.;  width,  5.2  mm. 

Gull  of  Mexico,  17  to  35  fathoms;  Oyster  Bay,  Florida;  Jamaica.  Porti)  Rico:  Mayaguei;  Harl>or, 
4  to  It  fathoms,  station  6066;  off  Huma^ao,  9]  to  12{  fathoms,  slationK  6098  and  6099;  off  Vi«quee,  6  to  16 
fathoms,  sUtions  6085,  6091,  6092,  and  6096;  off  Culebra,  14]  to  15  fathoms,  stations  6086  and  60»3; 
off  St.  Thomas,  20  fathoms,  station  6080.  The  female  froni  this  haul  has  a  rhizooephalic  parasite  on  the 
abdomen. 

Osnu  ACTXA  de  Haan. 

Carapace  convex  fore  and  aft,  slightly  convex  or  fist  from  side  to  side,  usually  broad,  re^ons 
well  demajvat«d  by  deep  grooves  and  again  subdivided  into  lobules,  which  are  usually  t-onves  and 
granular.     Antero-lateral  borders  usually  four-lobed,  but  lobe.a  shallow  and  often  indistinct     Postero- 
lateral borders  usually  concave,  always  short,  not  strongly  convergent.     Front  between  a  third  and  a 
fourth  the  greftteet  width  of  carapace,  defiexed,  cleft  in  middle  line  into  two  lobes.     Upjier  edge  o: 
orbit  tumid,  usually  with  two  fissures  or  sutures;  a  third  below  outer  orbital  angle;  eye-stalks  short  and 
thick.     Antennules  folding  obliquely  or  nearly  transversely.     Ba«al  antennal  joint  ivmally  stopping  at 
ai^le  of  defiexed  front,  but  often  prolonged  beyond  this,  toward  or  nearly  into  orbit;  flagellum  about 
as  long  as  orbit  and  lodged  in  the  orbital  hiatus.     Merus  of  external  maxillipeds  with  anterior  border 
little  oblique.     Chelipeds  equal  in  both  sexes;  fingers  either  acute  or  blunt-pointed,  sometimes 
hollowed  out  at  tip.     Abdomen  of  the  male  flve-jointed,  somites  three,  four,  and  five  fused. 

'  Key  to  Ok  Porto  Rtcan  Kpeciet  of  the  genug  AcUca. 

A.  Oampace.  chelipedn,  Knd  }ege  gianuloun.  not  sptnoun. 

B.  LoboleB d( carapace  very  markedLy  iulaledand  vpry  convex.... .................................. rt^^rJjnindd/drjfKl^Mia 

B',  Lobules  of  oinipare  not  rrmarkably  Isolsted. 

C.  Fingers  deeply  grooved  and  granulated teUgera 

C.  FlngeiB  smooth bifrtrnt 

A'.  Catapftce.  chelipedi.  and  legs  >pf nous aanUha 

Acttea  rufopunctata  nodosa  (Stimpeon). 

Acucn  nodoH  Stimpsou.  Aon.  Lye.  Nat,  HIel.  .N.  Y.,  vii,  'JOS,  ISM). 

Adtfa  nf/ffpandata  rar.  nodosa  Mlem,  Chattengfr  Kept.,  Zool.,  xvn.  122.  1KH6. 

Carapace  broad,  ovoid,  its  extreme  length  not  quite  three- fourthn,  bnt  more  than  two-thirds  its 
extreme  breadth;  its  surface  broken  by  deep  and  broad  grooves  into  numerous  (alwut  twenty-seven, 
excluding  those  around  the  orbits  and  the  front}  very  convex  lobules,  which  are  covered  very  closely 
with  large  vesiculous  granules;  grooves  filled  with  a  dense  short  felt,  with  longer  hairs  sometimes 
interspeiBed,  against  which  the  lobules  stand  out  like  islands.  F.xjiosed  surface  of  carpal  an<l  propodal 
joints  of  chelipeds  and  l^s  lobulated  in  same  style  as  carapace.  Front  strongly  defiexed,  but  some- 
what prominent  and  rather  sharply  bilobed.  The  tumid  supraorbital  margin  broken  by  two  cross 
grooves  and  separated  from  lower  margin  of  orbit  by  a  fissure.  An tero- lateral  borders  cut  into  four 
rounded  lobules  of  nearly  equal  si^e  bydeepish  fissures.  Outer  angle  of  basal  antennal  joint  in  contact 
with  inner  angle  of  lower  edge  of  orbit.  Edges  of  legs  and  of  arm  f  liugeil  with  coarse  liair.  Lower  outer 
surface  of  hand  with  granules  arranged  in  lines.     Fingers  blunt-pointed,  hollowed  out  at  tip. 

Length  of  female,  12mm.;  width,  17.5  mm.;  fronto-orbital  width,  9  mm.;  frontal  width,  5  mm. 

Florida  Reefe;  West  Indies;  Babia,  Brazil  (Miers).  Porto  Rico:  Off  Vieques,  6  fathoms,  station 
6096;  Enseowla  Honda,  Culebra;  Fajardo. 

This  form  is  perhaps  not  subspecifically  distinct  from  A.  rnf»p\iiuUnla  of  the  Oriental  an<l  Fast 
Atlantic  regions,  but  I  have  not  the  material  to  determine  this  point. 

M— F.  C.  B.  1900—3 
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Acteea setipera  iMilnt'  tMnartl^'i. 

JTuhW.. »(../.■•  Mfllii-  B(iw»r.i.,  UiM.  Nhi.  Cnisl..  ].  ;f,ll.  iwil. 
/IrtjrnwW.^f  .■^[imp'OH.  Ann.  l.vr.  Sm.  HiM.  N.  Y.  VII.  Sl.lMiVJ. 

('ArMinu-i.-  wiilc,  civi>i<l,  I'livcrt^l  witli  niinrt,  i<tiff  vcIIoh  liuir  and  willi  )£niiiule!';  Mmnicly  InlmltHfl 
anteriorly.  AntcriHlHli-rul  Icinicr  cliviiinl  inlci  frmr  IiiIh-s,  whii-li  itii  iml  [inijcct  U-yoml  llii- gi'iicml 
outline <ii  ihc I'sraimci-.  PiuiliTD-lHlerai  Ixinit'ts  <-<iiit«vi'.  Mt^cliaii  tiiib'liof  fniiil  lar^i'.  liaiwlaiilfniiiil 
jijiiit  nlmrt,  iiol  iin ill  11  !){(■" I  Intu  iirliit.  lt*-ry!'in-loiiiiaii  n-gidiii"  finely  irraniilims,  CheliiMiiw  liairy  ami 
vury  gran  nil  111!';  fin}n.'rHi*IijrIitly  cIcHcxiil,  lilai'k,  IhJM  ciilor  i-xteiuliiii!  in  full-jfrown  makti  niKiii  i-xlf  nial 
anil  JtittTiial  Hiirfaci'i'.of  [lalin  alnii.nl  lo artit-niation  willi  wriril;  in  fi'maUif  Ihe  (iujwra  only  are  Mack. 
Fin>n'ri'  kwhivikI,  inlervfninjj  ridjjen  ;tranHliiiin  rm  llie  ]iniximal  lialf;  tipH  aiiite.  I.i^s  I'overtnl  witli 
liairH;  mt-ral  jointx  of  firyt  thrt.'«!  jtaXtv  HiiiiKith  i>iitsl<lt>  anil  );ranultiiiri  on  inaryinn;  iif  last  pair,  tcrannlonu 
on  oiitfiilt  aleo;  twii  folli>win>;  }oinli<  K'^"<>)<"i'*i  •lat'tylit  loiif:.  tjirannlDiiFi,  ami  tttrminatinp  in  a  tiliarp 
nail.     Al)donien  <if  the  malt-  Itingand  narrow. 

Lenffth  of  inalf ,  Itt  mm.;  wldtli, '24.2  mm.;  frontotirhilal  wiilth,  11.5  mm.;fruntal  witllli,  (i  mm. 

Bahuinafl;  F1ori<)a  Keyw;  \Vc«t  Inili.-r":  Bcrniu.ias,  Porto  Ri,ro:  Playa  ile  Poitcc  Keef;  Clalmllo 
Blam-.>  Biff,  Viwim's;  Eii«-ii».U  Hon.la,  Cnlolira;  San  Juan  (ti.  M.  (iray). 

Acttea  biftona  Katlibun. 

Act^n  bi/roag  RiUhbun,  Bull.  LbIi.  Nal.  HImi.  KUile  Tulv.  I..«a.  iv,  .262.  |.l.  it,  flif«.  a  nnd  i,  IBM. 

Alliiil  to  A.  neligera ;  t'arapaco  narrowtr  ami  flatter;  areolatiomt  xiniilar,  Kntmilation  tin<^r,  mar- 
pnal  IoIh-s  more an^^ilar;  liairHilark  lirown.  Front  with  a <toubU' tilin',  theind'rii.r  Hlijjhtly  in  ailvani't; 
of  suptrior,  hnl  fi.'arc«ly  notitfabic  in  a  ilomal  view;  the  two  Iol)e8of  miperior  margin  sli);litly  arcuatf, 
margin  ili:nti<'nlat<'  or  >;ranulate;  lowtr  maiyin  vieiveil  from  in  frutit  finuoiu';  tniriace  l^etwcen  thu 
two  margin:!  tiimavi'.  Kpigantrii;  region  i-oarwly  granulate.  Eyes  larger  than  in  A.  tetigera;  inferior 
orbilat  margin  with  a  [ironiinent  loirili  at  inntr  anjtle.  The  ohelipeils  differ  from  tho»e  of  .1.  wligerti 
in  having  ttie  lingers  longer  in  [iroportion  lo  the  |ialm.  more  strongly  1)ent  downward,  pollex  wider  at 
bafv  than  dactyhui.  Fingen<  honi  iMlor  itlie  enlur  extending  one-third  tlie  length  of  palm  in  male) 
and  alniivt  Nmooth.  Iielng  markeil  with  liner'  of  fliallow  jiilf ;  tliw  &v\iUi. 

I-engthof  female, -i-a mm.;  widih,  7.5  mm.;  fnmti)-..rhital  width,  4.7mm.;  frontal  width,  2.6mm. 

Off  A^pinwall,  :y  fathoniH  (typ<'li-i-ality| ;  off  Vieijiie^,  12  fathoms,  utation  6004;  Ensenada  Honda, 
t-ulebra. 

Acttea  acantha  (Mihie  KilwanlK). 

(UiiffT  acanlhui  MUnc  Edwardu,  Hlsl.  N'Hl.  I'riLit.,  i,  379.  IH34, 

Acini  acanlhn  A,  Milne  Eitwanlii,  Nouv.  Arch.  Milv  HI*!.  Xal.  Parin.  t,  Xf,  pi.  xvii,  (.  I.  IMiA. 

4rf»'..  Vf""  Kinirelf)-,  Prrw,  AfHrt.  .Vat  *'i.  Phils,,  sixi,  1S79,  3«i,  iwo. 


Carajrtiee  and  feeteovered  with  long  hairs;  li)bulea  of  anterior  jiorti on  of  I'arapace  very  prominent, 
covered  with  pointwl  Inhenrles  or  apinules,  U'tween  whieh  are  deep  smiH)tli  groovefl.  Frontal  lobec 
rather  well  advanced,  separated  by  a  relatively  IiriMul  nieilian  cut.  Margin  of  front  atid  orhitfi  amieil 
with  Hpines.  A niero- lateral  margin  cut  into  live  lolnii,  each  armed  witli  three  or  four  Hpines;  outer 
orbital  angle  al*>  Bpinulouu.  Pontero- lateral  iKiriiera  eoneave.  Posterior  niargin  marked  by  rows  of 
tuliereles.  Baaal  artielc  of  antenna  sjiinulous.  Merus  of  outer  maxillipeilx  tu)H'rculoui<,  niargina 
denticulate.  Chelipedi^  )>iihc<|iial.  Wrixt  and  hanil  coverol  with  ^inei';  Sngerx  Hhorl,  spinuluiis,  liluni, 
and  somewhat  hollowed  out  at  ti|«;  white  at  tijic,  remainder  black,  tiie  blai'k  color  extending  in  old 
males  over  nearly  the  whole  han<l.     Amljulatory  fe<-t  spinous. 

I.('ngth  of  female,  \ti mm. ;  widlh,  ;>4,2 mm. ;  fronlo-orhital  width,  12.5  mm. ;  frontal  width,  ti.h mm. 

Florida  KevH:  Jamaica;  Gnailelon]K';  Fernando  Xi.nmha  (Pocoi:k).  Off  Gallanlo  Bank,  Porlo 
Rico,  10  fathomp.  slation  '(07(1. 

0«aDi  XAin'HUB  Sathbon. 


Carapatv  tiiick,  lint  wimewiiat  depressed,  moderately  broad,  suboval,  n^ons  delimited  anil  to  a 
certain  extent  areoiated  in  anterior  two-lhinls.  Fron to-orbital  lH)nler  wini^iderahly  more  than  half 
the  greatest  widlh  of  cara|iace  in  extent.     Front  broad,  hilobe<l.    Antero-lateral  border  cut  into  three 
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or  four  lobes  or  t««tli  b«ei<it^  the  nrbital.  Orliital  mai^ii  with  tlii'  Ihree  )i:ruiivi.'n  either  fairly  iliftinct 
or  i]uite  indistinct.  Ba^l  antennul  joint  broail  anil  very  short;  Uk-  Hagellum,  wliirh  i»  rethtT  l(i[i)^r 
thati orbit,  ImiKwI  in  orbital  hiatii.-'.  Anterior  i^lge  of  menisof  i-xtenml  niaxilii|)«lM almost  trannverHe. 
Chelipeds  i^ither  ecjuaJ  or  untxjnat  in  both  Hf  xi:^;  the  arm  in  n'jHiM.'  is  nearly  or  i[nile  iii'ltlim  licnuath 
(wspace;  lingers  |>uint«d,  not  holloweii  at  ti|i.  Ijejib  stouti^h,  more  or  less  liairy  anil  jiranular  or 
B|'iny  along  the  upper  bonier.     AbJonien  of  malt-  tive-jointtil. 

XauthiaB  nutting  Ralhbun. 
.X.iMhuu  nHUiwjt  Rflthbun.  Bull.  Ijtb.  Nal.  Hl»l.  SUte  L'ntv.  luwtt.  [v,  -m.  pi.  iv.  f.  1,  1N9N. 

CarapHi-e  suboval,  ixinvex  in  an  aiitfro-i)o«)terior  ^^i^el^tion,  nearly  flat  in  a  tranBverw  ilimlinn; 
interior  half  rough  with  sraty  )^nul«8;  n^one  distinct.  •  Front  ironvex  and  hnvitijf  two  Mnv  m  ilh 
^rannlale  margiue,  separated  by  a  V-eliaped  sinus.  Antero-laleral  inar)[iu  witli  thm-  sharp- ]K)  in  ted 
teetli  besides  the  orbital,  which  is  obliquely  truncate  and  not  prominent;  jHisterior  tooth  sniallest 
Mar^n  of  orbite  and  of  lateral  teeth  graanlate.  Second  normal  tooth  of  this  ^nns  (or  that  next  the 
orbital)  obaolete  in  this  speciee.  Outer  fissure  of  orbit  broail  arxi  V-sha])e<i.  rheli|>ed8  heavy,  uneijual, 
arm  spiuulous  on  upper  e^lge;  wrist  covered  with  bead-like  tul>en'les,  with  a  deep  anterior  groove  and 
a  imiall  inner  tooth  tenninatinK  in  a  spinule.  Larger  hand  in  malt-  with  upiHT  and  almut  two-thinis 
of  outer  Burtwe  ornameatwl  with  bead  tubercles;  lower  third  and  distal  extremity  sinoolh  and  iihininif: 
flngera  broad,  not  gaping,  brown  with  light  tips;  dactylus  with  a  laiye  basal  toolh;  <'olor  of  {lollex  not 
running  back  on  the  mauus,  but  forming  a  line  with  articulation  of  dactylus.  Smaller  hand  aInioNt 
entirely  covereil  with  tubercles,  which  grow  stnaller  toward  liixlsl  and  lower  margin;  upjier  inargiii 
with  a  longitudinal  groove;  fingers  deeply  grooved.  Upper  margins  of  ambulatory  legs  tuberfulalt  or 
granulate.  The  females  differ  in  having  the  whole  outer  surface  of  the  larger  as  well  as  the  smaller 
tube  rcu  late. 

Color  in  alcohol,  speckled  with  blue;  larger  palchei^of  blue  on  anteriorgaHtricandcanliacnirion. 

Mate:  Length,  4  mm.;  width,  5.5  mm.;  fron to-orbital  wi<llh,  4  mm.;  frontal  width,  2  mm. 

Bahama  Banks;  (iulf  of  MexicoandCariti1)ean8ea,2l  ti>25fathonia;  Jamaica;  off  Ca|M'St.  Kch(il(', 
Brazil,  20  fathoms.  Porto  Rici>;  Mayaguez  Harbor,  25  tu  30  fathoms,  station  0062,  and  4  to  6  fatlioiiiH, 
station  6065;  off  Boca  Prieta,  Sj  fathoms,  station  6076;  Playa  de  Pon.'e  Reef;  off  St.  Thonias,  20  tathome, 
Btation  6080;  off  Vieques,  14  fathoms,  station  60S5;  off  Humayao,  9}  to  12^  fathoms,  stations  60!)8 
and  6090. 

Oennt  EDCBAT0DX8  A.  Kilne  Edvardi. 

EiKralodo  A.  Milne  Edwanli.  CnuL  R^g.  Mex..  316,  IMO. 

Carapace  oval,  of  moderate  width,  an tero- lateral  margins  an^uate,  feebly  dentate,  posteni-lalerat 
slightly  converging.  Fronlo-orbital  width  about  two-thiriia  the  greatest  width  of  carapace.  Frontal 
lobes  entire.  No  upperorouler  fissures  on  orbital  margin.  Basalartide  of  antfnnie  short,  just  touching 
a  prolongation  of  front;  thefli^lluni  lies  inlheorbital  hiatus,  Antennules  folded  transversely.  Buccal 
cavity  broad;  margin  of  epistume  with  two  notches  oil  each  side;  endoetome  without  ridge.  Menus 
o(  outer  maxillipeds  sul>quadri lateral,  notched  at  inner  angle  (or  articulation  of  palpus.  Chelipeils  of 
moderate  size  and  nearly  equal;  fingers  pointed.  Ambulatory  It^  slender,  smooth;  daclyli  elonKate. 
Thiid,  fourth,  and  fifth  aegmenta  of  abdomen  fuse<l;  third  segment  angular  at  rides,  reaching  coxic  of 
fifth  pair  of  feet. 

Eucratod«a  agaasizii  A.  Milne  E<lwards. 

Buanlofla  agauMl  A.  Kilns  Edviinis,  Cnisl.  lUg.  Mex..  Ml,  pi.  LXI,  [.  1,  IMO;  Bull.  Uiu.  Comp.  Zool..  vni,  14,  ISBO. 

Carapace  thick,  very  convex  in  an  an  tero-posterior  direction,  slightly  convex  transversely;  regions 
scarcely  indicated;  surface  smooth  to  naked  eye,  but  under  the  lens  it  is  punctate  and  obwureiy 
granulate,  except  along  an tero- lateral  margin,  where  the  granules  are  plainly  seen.  Antero-lateral 
margin  obscurely  five-toothed,  first  or  orbital  tooth  small;  second  rounded  ami  ."eiiamted  from  llie 
first  by  a  shallow  sinus,  as  in  species  of  Etirtjpnitdiiem;  third  larger,  but  little  prominent;  fourth  most 
prominent;  fifth  small.  Front  slightly  bitobe<l;  a  short  closed  median  fissure;  margin  thin.  Lower 
ourface  of  carapace  coarsely  granulate.  The  arm  has  a  superior  subterminal  tooth,  the  wrist  a  blunt 
inner  tooth.  Surfaceofchelipeds  similar  to  that  of  carapace;  lower  surface  of  palmscoarsely  granulate. 
Dactylus  of  large  hanil  with  a  large  Itasal  lix'tli.  The  brown  color  of  th>;  Ihunili  covers  only  Wfi  dli'tal 
half.     The  chela  figured  by  Milne  Edward.t  \^  the  smaller  of  the  two;  the  larger  is  more  riwollen. 
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Color,  pale  yellow;  fingers  brown  (A.  Milne  Edwards). 

DimeneionB  of  male;  Length,  6.2  mm.;  width,  8,5  mm.;  fronto-orbital  width,  5.5  mm.;  frontal 
width,  3.8  mm.    A  young  male  measures  3.3  mm.  long  by  4.2  mm.  wide. 

The  specimen  described  by  A,  Milne  Edwards  was  intermediate  in  si/*  and  also  in  proportionate 
width  between  the  two  taken  by  the  Fish  Hatci.  It  will  f>c  seen  that  our  lar}^t  example  is  uotiEld- 
erably  wider  than  the  type,  also  more  oval  and  shows  two  additiiMial  lateral  teeth.  In  the  smaller 
example,  the  second  lateral  tooth  is  scarcely  distinguishable:  the  fifth  almost  obsolete.  I  have  little 
doubt,  therefore,  that  these  are  the  veritable  Eucralode*  agatfizii,  a  rare  species,  not  havinK  been 
recorded  since  its  ori)^nal  deseription. 

OS  Agiiadills,  137  fathoms,  station  6a'>5:  Mayagnez  Harlx>r,  161  to  172  fathoms,  station  ti006. 

In  regard  to  the  type  locality,  the  west  coast  of  Florida,  100  fathoms,  in  the  locality  accompanying 
the  original  description;  but  in  the  Bull.  Mus.  Comp.  Zool.,  viu,  14,  the  locality  is  given  as  lat.  21° 
14'  S.,  100  fathoms,  Stlnipson,  collector.  This  entry  is  proltably  a  corrected  one.  Dr,  8timpsun  made 
a  seriee  of  dredgings  in  the  Yucatan  Channel  while  on  the  U.  S.  Coaut  Survey  steamer  B&>b. 

I 

t,  Crual..  1,  »99,  U 

•c.  Waahineton,  xi,  I5T,  IH9'. 

Carapace  depressed,  flat,  hexagonal,  the  regions  partially  or  not  at  all  demarcated,  surface  smooth 
and  almost  unbroken,  except  sometimes  anteriorly  and  on  branch io-hepa tic  r^on,  near  antero-lateral 
border,  where  there  may  be  some  broad  transverse  wriuklee.  Fron to-orbital  border  varying  from 
about  two-thirds  to  more  than  three-fourths  the  greatest  breadth  of  carapace.  Front  almost  straight, 
emai^nate  in  middle  line,  extremely  broad  (between  a  third  and  a  half  the  greatest  breadth  of 
carapace),  its  outer  ajy^les  i-epHrated  from  the  supra-orbital  margin  by  a  groove,  Antero-lateral  borders 
cut  into  four  lobes  or  teeth.  Postero-lateral  borders  rather  longer  than  the  antero-lateral.  Orbit  with 
two  suture  lines  above  and  one  at  the  outer  angle;  eyes  on  short  ttiick  stalks.  Basal  antennal  joint 
large,  extending  upwards  and  outwards  into  gap  between  front  and  orbit;  flagellum  in  crevice-like 
orbital  hiatus.  Merus  of  external  maxillipeds  with  anterior  border  almost  transverse.  Chelipeds 
unequal,  long,  more  than  twice  the  length  of  carapace,  half  or  more  of  arm  projecting  beyond  edge  of 
carapace;  fingers  large,  broadened,  ami  ileeply  hollowed  at  tip.  Legs  spinulous.  Abdomen  of  male 
consisting  of  five  joints,  the  third  to  fifth  somites  being  hised. 

Chlorodiella  loneritnaua  (Milne  Edwards), 

Clilaroiliut  longimaniti  Milne  Edwiirds.  Hint,  NaT.  Crui^,.  r.  Ml,  IS34, 
ClUonxtlflla  ionfftmoniH  Ralhbun,  Ann,  Inst,  Juniftica,  i.  U.  IS97, 

Gastric  r^on  faintly  indicated.  Smooth  transverse  ridges  on  the  epigaatric,  protogaetric, 
hepatic,  and  anterior  branchial  regions.  Postorbital  and  branch io- hepatic  furrows  deep.  Antero- 
lateral borders  cut  into  four  teeth  besides^  orbital,  the  first  two  obtuse  and  tul)erculiform,  the  last  two 
longer  and  acute.  Front  with  a  double  edge,  the  upjwr  one  trun<»te,  feebly  notched  in  middle,  the 
lower  one  with  a  deeper  noteh,  and  oblique  lobes  projeeting  beyond  upper;  outer  corners  turned 
down  to  tneet  antennal  joint.  Anterior  margin  of  uterus  of  outer  masilli])eds  has  a  mo<lerately  deep 
UDUS.  Cheliiieda  very  long;  two-thirds  of  arm  projects  beyond  carapace,  its  anterior  margin  armed 
with  four  or  five  teeth  or  spines;  wrist  smooth  and  bearing  a  spine  or  a  tid)ercle  at  inner  angle;  hand 
long  and  smooth;  fingers  slimt  and  black,  the  black  color  of  pollex  extending  a  little  on  band.  Legs 
granulous  alxive  and  hairy. 

Dimensions  of  male;  I*ngtli,  14  mm. ;  width,  22.5  mm. ;  f  ronlo-orhital  width,  14.4  mm. ;  width 
of  front,  7  mm.;  approximate  length  of  cheliped,  46  mm. 

Florida  Beefs;  V/eet  Indies;  ('urai;ao.  Port<)  Rico:  Mayaguez;  P()nce;  .\rroyo,  on  Light-house 
Beef;  Ensenaila  Honda,  Culebra;  Han  Juan  (Ijundlach),  also  collected  by  0.  M.  Gray. 

Oanni  KBHIPFE  it  Eaan. 
Menippe  dc  Haan,  Fauna  Japon,.  pp,  4  and  21,  183», 

Carapace  broad,  transversely  oval,  moderately  convex  fore  and  aft,  very  slightly  so  from  side  to 
side;  regions,  except  gastric,  iittle  dcflneil,  Antero-lateral  borders  long,  strongly  arched,  cut  into  four 
teeth  besides  orbital;  postero-lateral  borders  slightly  shorter  than  antero-lateral,  convergent;  posterior 
liorder  short.  Front  narrow,  a  fifth  or  less  than  a  fifth  the  greatest  breadth  of  carapace,  rather 
prominent,  almost  horizontal,  cut  into  two  lobes,  the  outer  angle  of  each  of  which  forms  a  distinct 
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looth.  Orbit  with  thre^  )crooves  near  the  oiil^r  luifclo  well  niarltp<l;  inner  oriiital  anitles,  lioth  upper 
ami  lower,  well  pronounced.  Kyefmii  Hhurt,  thick  xtaiktt.  Si<lf(MlKeHof  front  not  turned  down,  and  the 
short  basal  anteniwl  juini  dueft  not  nearly  rea<^h  the  front,  xn  that  tlie  (svitien  of  orbitH  an<l  aiitennules 
are  not  properly  Heparated;  next  anteniml  joint  just  reaches  front,  and  the  long  antennary  flagellum 
stands  in  orbital  hiatus.  Antennules  fold  nearly  tmnsverHely.  Anterior  e<Ige  of  nienis  of  external 
niaxillipedtj  obli<)ue  and  a  little  uinuouH  but  not  excised.  Ridgee  of  emlm^tumt;  complete,  but  low  and 
faint.  Chelipeds  massive,  a  little  unequal  in  both  seses;  fingers  stout,  iiointeil,  not  hollowed.  Abdo- 
men of  male  sinKularly  broad,  all  seven  segmentt*  distinct. 

Uenippe  nodifrons  Stimpeon. 

PKudomrrinat  nmphU  MilDe  Edvanlx,  HM.  Nnl.  Cnut.,  [,40S,  IHM.    |Not  Onuxr  rumphii  Pabriciiu,  £nt,  gyn.,  Suppl.. 

33C,  JTSa.) 
XenipiM  nimplili  Dana,  Cnist.  U.  S.  Eipl.  Eipi'd..  J.  179,  ViSi. 
Mmiptr.  iinoifrtmt  Sllmpson,  Aun.  Lye.  Nat,  Hist.  N,  Y.,  vii,  53, 1859. 

Gastric  region  distinct  and  lightly  8ub<livi<led  into  three  lobes;  between  it  and  the  front  are  four 
large  tubercles  tonninga  quadrilateral,  the  anterior  pair  farther  apart  than  posterior,  A  low  indistinct 
elevation,  nearly  parallel  with  curve  of  antero- lateral  border,  crosses  either  branchial;  another  ridge, 
less  distinct,  crosses  gastric  and  hepatk;  regions.  Surfatx.'  ttlosely  granulate  and  coarsely  pitted.  Front 
is  a  little  more  than  a  fifth  of  greatest  breadth  of  t^rapace,  and  ccmsistfi  of  two  prominent  roand- 
pointed  lobes,  outside  of  each  of  which  are  two  smaller  rounded  toites;  the  inner  of  these  is  sometimes 
obliterated  in  the  old.  Antero-lateral  border  rather  sharp  and  tliviiled  into  four  prominent  lobea,  of 
which  the  first  two  are  broaiily  nnindeit,  last  two  dentiform,  obtiiBe,  strongly  projet-ting;  from  the 
last  one  a  ridge  extends  obliquely  inward  on  carapace.  Ohelipeiis  finely  granulate  and  with  distinct 
pilH;  inner  ai^le  of  wrist  bluntly  prominent.  I^egs  stjiut,  granular  above;  up|M>r  border  of  carpal 
joints  and  both  lM>rdere  of  propotli  hairy;  dactyli  mure  thickly  liairy. 

Dimensions  of  male;  Length,  46.2  mm.;  width,  67  mm.;  width  of  front,  14.3  mm. 

From  Indian  River.  Florida  (U.  S.  Fish  Coininissioii],  and  (iulf  of  Mexico  to  Brazil.  Mayaguez 
(Gundlach,  as  Meiiippt  rumphii).  I  have  seen  no  specimen  of  this  from  Porto  Rico;  it  is  undoubtedly 
the  species  noted  by  Gundtach,  but  not  Oanrxr  rumpkii  tlerbst 

OMini  OZIUI  Hilae  Bdwsrdi. 
O^ai  Milne  Edwarda,  Uisl.  Nal.  Crusl.,  T,  4&I,  18»t. 

Cara|)ace  broad,  transversely  oblate-oval,  moderately '<'on vex  tore  and  aft,  slightly  convex  or 
nearly  flat  from  side  to  side;  the  regions,  except  gastric,  little  defined;  the  surfat*  annxjlh  or  granular, 
often  rugoRc  anteriorly.  Antero-ialeral  bortlers  of  goo<l  length,  strongly  arched,  usually  broailly 
<:renate  or  lobnlate;  )>ostero- lateral  borders  conver^nt,  about  as  long  as  or  shorter  than  antero-lateral. 
Front  rather  broad  {conHiderably  more  than  a  fourth  the  greatest  breadth  of  carapace),  obliquely 
deflexed,  cut  into  four  lobules  or  teeth  of  about  equal  size,  sejiarateil  from  orbit  by  a  not^'h.  Orbits 
deep,  rather  small,  the  grooves  near  outer  angle  inconspicuous;  eyes  on  short,  thick  stalks.  The 
nntennules  fold  nearly  transversely.  Basal  antennal  joint  prolonged  between  side  of  front  and  orbital 
plate;  the  flagellum,  which  is  very  small  {about  half  the  major  diameter  of  the  orbit  in  length),  stands 
in  orbital  hiatus.  The  ridges  of  tlie  endostonte,  deflning  the  expiratory  channels,  are  very  strong,  an<l 
the  opposed  margin  of  tlie  merus  of  the  external  maxiUipe<ls  is  notchetl,  usually  very  deeply,  so  that 
a  permanent  expiratory  orifice  results.  Chelipeds  massive,  unequal  in  both  i^xes;  the  tingera  of  good 
length,  pointed,  not  hollowed.     The  abdomen  of  the  male  conaista  of  seven  segments. 

Ozius  reticulatus  (Desbunne  &  Schramm). 

0,  Crasl.  GiiaHcluupi:,  S4,  pi.  iv,  1.  6, 1»CT. 
IWg,  Mex.,  OTK.  pi.  i.v,  t.  3.  leso. 
Carapace  more  than  1.5  times  as  wide  as  long;  deeply  corroileil  along  the  antero-lateral  borders, 
covered  with  depressed  granules.     Front  biinarginate.     Antero-lateral  margin  somewliat  creoste  In 
front  an<l  having  behind  indications  of  three  teeth.    Claws  mrroiied.     Fingers  dentate,  those  of  lui^r 
i-Ihw  gaping,  and  with  a  large  basal  tooth  on  the  dactyl. 

Wine  color  or  a  dirty  rose,  with  spots  of  fawn  color.     Fingers  brown, 

Male:  I-engtb,  1.5  mm.;  width,  Zl.a  muL.;  tronto-orbital  width,  9.7  mm.;  frontal  width,  5.8  mm. 

Wext  Indies;  Sabcmllla,  United  States  of  Colombia.    EnsenaUa  Honda,  Culebra  (Fi»h  Unwk), 
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0«nu  FILinaiOS  iMoh. 
J-llnmnm  Ltanh,  Tmns.  Linn.  Sor.  London,  XI.  309  ani  3Z1, 181.'>. 

Carapace  an<l  legs  ^iierally  thkkly  coveretl  with  hair.  Carapaoe  transverBely  oval  or  eubqua<)- 
rilateral,  dwlivoiiB  anteriiirly,  flat  po^riorly,  not  greatly  broader  tfian  long;  the  r^iona,aH  a  rule,  but 
ni'Kierately  plainly  demarcated  aii<l  areolat^.  ADtero-kt«ral  bordere  not  longer,  but  comtnonly 
shorter  than  [Ktslero-lateral,  am)  cut  into  teeth  whkh,  very  commonly,  are  spiniform.  Front  usually 
almut  a  tliird  the  j^reatest  l)reaiith  of  carapace,  but  sometimeH  broader.  It  ie  cut  into  two  lobes,  tbf 
outer  angle  of  each  of  which  commonly  forms  an  independent  dentiform  or  spiniform  lobule  wparateil 
from  Hupra-orbilal  angle  by  a  groove  or  not<:h.  The  orbits  generallj-  have  a  gap  or  fiiKure  juct  below 
outer  angle,  and  one  or  two  gajis  or  nntchee  in  upper  border;  inner  lower  orbital  angle  commonly 
sharp  and  prominent.  KyeH  iiuxlerately  long  and  Hiender.  The  antennulee  fol<l  tranaversely.  Basal 
antt'iinal  joint  nhort,  either  not  i]uit«  toucliing  the  front  or  just  touching  it  by  it«  inner  ai^le;  the 
flagellum,  which  is  planted  in  the  orbital  hiatus,  ie  long,  uauAlly  very  much  more  than  major  diameter 
of  orbit.  KidgeH  of  endostume,  definii^  expiratory  channcle,  are  usually  plain,  but  not  very  high; 
anterior  border  of  menisof  exiemal  maxillipedH  almost  traii8\»r8e  and  not  notched.  Chelipeda  stout, 
the  lingers  coarse,  short,  an<l  jioiiited.  L<^  usaally  stout  and  of  mo<lerate  length.  The  abdomen  of 
male  ci^nsists  of  wven  He[iarate  segments. 

Key  to  the  Porlo  Riruit  api^Wfit  of  the  geiiwi  Pilumiau. 
A.  Ilanipace  for  the  moat  pari  mnfii-alwl  by  a  Bhori,  IhicV  pubespenpe,  which  when  remov«t  ai»clon«i  liiberclea 
on  Lhu  litrpaKc  rc^rloiiA  and,  luiul!;',  on  Ibe  Rastrir  niso, 

B.    Fronuil  lobw  «)no»ve,  cnlire TtUaiiaMi 

W.  Fmnul  lobes  ran  vex.  &iid  granulate  or  dentl^ulale. 
*'.  Oiitor  Mirface  of  palmv  more  or  Inti  hairy. 

n.    Kniln.'  OUU.T  siitfiiM'  of  palnw  lubercdlnlc gemmnlm 

IV.  OnlCT  MiriBn,'  of  palms  partially  nmoolh  and  nated, 

E.   ADCero-IuU-rnl  pmjpnlnn!!.  adtr  the  piitKMVticu  \f  removed,  apinlfann.  eiirt-cd.  Rharp paannnui 

E".  Anlero-tiiteral  prriji-cUoiw.  after  the  pubweenn- 1»  removed,  ilentltorm.  nhort,  obtuse hotugtrient 

(y.  Outer  Mirlaee  of  pulniK  vtholly  nailed  or  free  from  liair nuiKninniw 

A',  nirapiiee.  whfii  covered  l>yn>hnrt,  Ihli-k  piilKw-enee,  not  havinir  thegaMrle  ivglon  tiibereolate. 
B.  Oiuerimrfaee  of  larfrer  hand  only  partial  I  j  covered  with  tuberrlei*  or  Aptnea. 

C.    CRiaiMev  eovereil  with  linir .jtaTidtmw 

C.  l^rapace  Tiated  on  posterior  half Aovpnrf us 

B'.  Outer  surfaruol  iHTirer  hand  entirely  Rovereit  Willi  Iiiberelw  or  «plne»<. 

t;.    Four  lateral  spines,  Including  the  orbital ._. brvMlmtit 

i:'.  Three  lateral  dplnen.  the  orbital  inMnn mafthi 

Filuin&uH  reticulatus  Stimpiion. 
Pttanmat  TetleiOalui  RIlmpMn.  Ann.  Lye.  Kal.  HIM.  .V.  v..  vn.  iH,  IWO. 
Fttiimttia  teneUalat  A.  MUue  Edwanls,  ('ni!<l.  R6g.  Mex..  IXi.  pi.  J.[.  1.  i.  IKVJ. 

(^rajmi-e,  upper  I'urface  of  chelipe<ls,  and  hIho  the  legs  clothed  with  short,  thick  sette,  closely 
arrttngeil  in  retii;iilating  lines,  inclosing  small,  naked,  polygonal  areolae,  which  on  anterior  half  ot 
caratiw;eand  on  chelij>eds  are  mostly  each  occupietl  by  a  tulnTi:le  projecting  forward,  but  flattened  on 
ils  superior  and  iioHterior  Hiirface.  AUnit  twelve  tul>ercleB  on  carapace,  exclutling  ntarginal  one«i,  and 
flfteeii  or  more  on  each  chelipe<I.  t)n  the  1^^  the  naket)  areolie  form  deep  cavities  not  occtipieil  by 
tubercles;  about  two  areolw  occupy  width  of.  leg.  Some  much  longer  and  lai^r  clavate  setse  are 
disperHetl  among  the  Hhort  ones  whii:h  clothe  the  t^neral  mirface.  Margins  of  frontal  lobes  oblique  and 
concave.  Anteni-lateral  margin  with  four  teeth  (including  the  orbital)  similar  to  the  tulK-rcles;  there  is 
alf*>  a  subhepatic  and  a  subbranchial  tiilwrcle.  Three  projecting  teeth  on  lower  margin  of  orbit,  the 
inner  one  very  large.  I.ower  an<i  distal  two-thinls  of  outer  surface  of  larger  palm  and  half  of  snialler 
palm  smooth  and  nakeil.     Fingers  also  smooth ;  only  a  few  setic  at  base  of  <tactyluH. 

Length  of  male.  8  mm.;  width.  11  mm. 

Jamaica;  Si.  Thomas;  Curai,'ao;  Desterro  and  Pertiamhtico,  Brazil  (A.  Milne  PMwards).  Forto 
Rii«.:  Mayagucz;  Playa  da  I'once  Heef ;  Arroyo;  Puerto  Real. 

Piliuaontts  ^mmatuB  Stimpson. 
Pilnsmitii  gaamalut  Kiluipson.  Ann.  Lye.  N«l.  Hist.  X.  Y.,  vil,  2U,  IMO.    (Sot  P.  peninuWia  A.  Mllnc  Edwards.) 

Carapace  rather  narrow,  rovereil,  aw  also  are  the  chelipc<lH  and  legs,  with  a  short,  close  pubescence 
(with  occasional  stout  and  long  cylindrical  m't-c),  whii*h  dm'ii  not  ciinccal  Itoundaries  of  regions  and 
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the  Miiall  rcil  bcails  or  tlll>e^(-lt'^>  H'attert^l  [>ri  aiitfriiir  lialf  uf  i-uru|iiiii-,  tijijit'r  ami  nuif  r  surfaceH  oC 
cliFliiMHlti, anil  upp«r  Htirfari' i>[  le^Qi.  Fn>ntal  IhIx'h  Ribtriaii^fiilar,  icraiiitluU-oii  juarciii,  rimrcaiK'Hiii'cl 
near  nitilian  line;  intfrr-iiBPe  V-sliapwt.  An lerii- lateral  |irciji'i'tiijris  finir,  slmrl,  fUiat  and  lilunt  or  Hub- 
acute,  rpiier  orbital  margin  with  a  few  reil  InlN-nrlif ;  li,«ft  marnin  tiiifly  ili-nticulate,  a  Kinall  outtr 
nolf'b.  Entire  outer  Hurfu<"e  of  birtli  handu  tulH>ri-ulatt-,  llie  tnlierclei"  k"*"'"!!  wiiailer  toward  l<)wer 
iiiarfciD.  Both  fingers  ileeply  Rrooveil;  tulK^r^■lec  on  Ujiper  jiortion  of  Imwil  half  of  darlyluw;  a  few  on 
outer  j'lirface  ot  pollex.     Outer  lower  margin  of  anu  willi  a  hnwil  liaml  of  InliercU*  and  jiwnnk's. 

length  of  niale,  7.8  mm.;  width,  10.4  mm. 

T<iniigas;  fit.  Tlionia«;  <;'ura.,'ao.  Taken  by  the  FM  Ila-t  at  Knsenada  Honda,  C.ilebrtt,  and  off 
St.  Thomax,  20  to  28  fathoms,  Nation  HOT!), 

PilumuuB  paunoBiu  Rath  bun. 

Ptlumnui  uemmalai  A.  Milne  Edwards,  Criict.  IWj(.  Mex„  WO.  pi,  u,  f.  4,  IMW,    (Not /».  (rmnm*™  Stlmpmn.'lMO.) 
Paam'i'ii- iMaaomt  Rathbiin.  Pnic,  r.  S,  Nat,  Muk.,  xix,  IVi,  IB96. 

Resendilea  P,  ijniimatuD  Slinipi>on.  Carapace  wider  and  lew  quadrate  than  in  /'.  gemiaaitii',  enrircly 
covered  with  a  soft,  ihii-k  pnlwwence,  whieh  in  not  evetdy  diBtributed;  here  and  there  are  longer, 
irregular,  i'lub-»'ha[ieil  seta>,  w*hii;h  tcive  the  erab  a  very  rafQceil  appearance.  Anterior  half  of  carapaee 
and  upper  Hiiriace  of  chelipeds  and  1^^  dotted  with  bead-like  tubenrlef,  larger  than  in  P.  yemmia-u*. 
Frontal  lot>es  Hubtriangular,  granulate  on  the  inai^in,  more  advancefl  near  metlian  line;  interHpii<-e 
V-tthape<l.  The  ant«ro- lateral  pn>jectionB  look  like  fhallow  lubes  until  pubescence  if<  removed,  when 
they  are  Been  lobe  triangular,  well -neparate* I  i<pinet<  with  elendertipn pointing  forwanl.  I'pper  margin 
of  orbit  with  two  tubereulifomi  Bpines  near  inner  angleand  two  Ijetween  those  and  outer  angle;  lower 
margin  with  a  row  of  short,  stout,  blunt  spines  or  tubereleti  of  unequal  siite,  and  a  V'shape*!  noii-h 
next  the  outer  ai^le. 

The  upper  portion  of  hands  tiilx^n^ulate,  l)Ut  greater  part  of  outer  surface  smooth  and  iiake<l; 
smaller  hand  almost  entirely  eovered  with  tul>ercle!)  and  granules;  itx  lower  distal  iM>rtion  l>are.  The 
[lollex  is  Binooth,  and  there  are  but  a  few  lulMTcles  on  the  dai-tylufl  near  iti^  articulation,  Fingerw 
with  shallow  grooves,  which  in  the  larger  i'helii>ed  consitrt  of  nhallow  puni-lii-.  Out«r  lower  margin 
of  the  arm  smooth  for  its  proximal  half.  Ambulatory  legs  pubescent  and  bonlered  with  fringee  of  club- 
shaped  setK  mixed  with  long  line  hairs. 

r.,ength  of  male,  8.6  mm,;  width,  12  mm. 

Bahama  Banks;  Gulf  of  Mexic<i;  Flori<Ia  Keys;  Jamaica;  St.  Thomas.    Reefs  at  Ponce,  Porto  Rii-o. 

Filumnus  boloeericus  Rathbun. 

/>i7unii<u*Aa<iwW«Mltathbun.  Bull.  Lab.  Nal.Illi't.SUK'tinlv,  Iowa,  iv. 'JfiH.  pi.  v.  f.  t.insX. 

Allied  to  P.  geinmultm  and  P.  pumioKiit.  Cara,]«ce  more  oval  than  in  those  species,  Surface 
covered  with  a  short,  smooth  velvety  pubescence  which  ilnes  not  conceal  lioun<lariea  of  areolalion^. 
On  either  side  of  gastric  region  is  a  tuft  of  long  hairs.  Antero-laleral  leeth  i^horterthaniny,  griiniKiUin 
and  P.  paiiiiom*  and  blunt,  even  when  pubescence  is  removeil.  Tnberclei'  of  carapace  and  cheliped- 
smaller  anil  more  numerous  than  in  allied  s]>eeies.  I.^i^r  haiiil  with  low*er  and  <lis1al  ^Kirtion  of  outer 
surface  liare  and  unarmed,  but  this  space  is  smaller  Than  in  /'.  pamitim*.  Fingers  shorter  than  in  that 
s|iecie9.  Smaller  hand  with  entire  outer  surface  pubcsHvnt  an<l  hairy.  Amlmlatiiry  legs  pubeweiit 
and  fringed  with  long  hairs. 

Length  of  male,  (S.l  mm.;  width,  S.3  mm. 

Bahamas;  St.  Thomas;  St.  John.  I*orto  Bico:  Mayaguez,  on  coral  ret*t;  Puerto  Real;  Botjueron 
Bay,  on  coral  reef;  reefs  at  Ponce;  Arroyo. 

PilimuitiB  atidimftuus,  sp.  nov. 
Carapace  covered  with  a  short,  dense  puliescentv  (easily  nibbeil  off)  among  which  areafew  tufts 
of  longer  stout  setje  on  the  frontal,  gastric,  and  anterior  branchial  regions.  On  hepati<:  region  is  an 
obliqiKJ  n>w,  parallel  to  anterodateral  margin,  of  five  or  six  small,  reildinli-brown  Iwail-like  tubercles, 
viable  amid  pubescence.  Antero-latpral  margin  armeil  with  thre<!  spines,  stout  at  theirlias*,  Initsliarp 
at  ends,  which  are  hoi>kt-<I  forwanl.  t'p|>cr  orbital  margin  has  two  or  three  lieail-liketuliercles  similar 
to  those  of  hepatic  niw;  lower  niargin  linely  granulate  or  crenulat^'.  Meilian  sinus  of  front  V-nhajieil, 
mnrgins  of  lol)es  outside  the  sinus  ol]lii|iiely  convex  iind  liiicly  granulate;  theoutcr  frontal  l(H)lh  is 


cb,  Google 


40  BULLETIN    OF   THE   UNITED   STATES    PISH   OOHHISSION. 

amall,  with  a  reildiah  tulien^leattip.     IIp|)er niantin  olarm  hasftstTOnK'listal,  an bt^rminal  tooth.     The 

wrist  isdeiiHelypubwicutit  except  in  a  narrow  groove  parallel  tii  ilistal  inarRin.ainl  l)ears  aim  a  number 

of  large  tubercles  ol  which  there  are  in  luf^  ehelipeii  almut  twenty-six  liehiitil  jfnmvc  ami  eleven 

in  front  of  it,     Hanile  very  unequal  in  female,  and  naked, 

but  aparingly  dotted  on  the  outer  surface  with  tubercles,  ~  ~ 

except  on  lower  third  of  larger  haji<l,  wbieh  is  Bmooth. 

Pollex  short  and  thick;  daclyli  with  tubert^les  above  near 

their  base.     Legs  long-hairy,  upper  surface  of  carpal  and 

propodal   B^mente  flattened   and   paved    with  depreapc*!       ^ 

pear-shaped  tubercles. 

DimenBions  of  ovigerous  female:    length,  6  mm.; 
width,  8.8  mm. 

Type  locality.  Arroyo;  one  female  {Cat.  No.  23770). 
A  young  specimen  also  was  taken  at  Arroyo  on  the  Light-     p,p  ,  —Piiumnwi  nuifintanui. 
house  Reef.  pace,  >.;  i.    tb)  Lurge  chPla,  x  B.SS. 

This  species  in  the  arrangement  of  tubercles  on  the 
carapace,  in  the  bare  and  tuberculated  palms,  and  in  the  ppciiliar  vertirally  flattened  ambulatory  le^ 
differs  from  all  others  found  in  America. 

Pilunmiu  floridanus  Btimpson. 

paumnrit  finrtdaaaii  Silmpiion,  Bull.  Mua.  Comp.  Zool.,  tl,  141,  1871. 

PUamuiulacleiu  A.  Uilne  K<I»arde,  Cnut.  Ri^.  Mcx.,  ■»!.  pi.  [.1.  I.  .V  IRSU.    (Not  P.  bviem mmpnon.  ten.) 

Carapace  covered  with  a  short  pubescence  and  a  tew  longer  fine  hairs,  a  trans\'erse  series  of 
which,  across  the  frontal  region,  lomis  a  somewhat  conspicuous  feature";  there  are  also  a  few  long 
clavale  selK.  Below  the  ciliated  line  the  front  is  naked  and  its  margin  unarmc<l;  its  lobes  are  moot 
Strongly  projecting  near  median  sinus.  Margin  of  orbit  unarmed  above,  but  arme<I  below  with  eight  or 
ten  Bpiniform  teeth.  Antero-laterat  margin  with  four  spines,  including  orbital.  A  subhepatic  spinule. 
No  spines  on  hepatic  region  above.  Whole  outer  sifrface  of  wrists  and  of  smaller  hand  spinous;  spines 
arranged  in  longitudinal  rows  on  hands,  on  larger  palm  becoming  obsolete  near  the  lower  and  digital 
margins.    Legs  spinous. 

Length  of  male,  7  mm.;  width,  9,6  mm. 

Distributed  from  the  Gulf  of  Mexico  to  St.  Thomas;  Bahama  Banks;  to  a  depth  of  30  fathoms. 
Porto  Rico:  Mayaguez  Harbor,  25  to  .10  fathoms,  station  6062;  off  St.  Thomas,  20  to  23  fathoms,  sUtion 
607)};  off  Vieques,  16  fatlioms,  station  60»2. 

Pilimmiia  daaypoduB  Kingsley. 

paammu  datvpadiu  Klngnley.  Pmc,  Bnsum  Vaa.  Nal.  HIM..  i>.  I&a,  1878, 
J>eiHmNrui<fnapnu  A.  Ulhie  Edwards,  Cnuit.  R«K.  Mcx., 'JN3.  pi.  L,  I.  2.  1X80. 

Carapace  on  its  anterior  two-thirds  covered  with  long,  fine  hair  with  occasional  stouter  setie 
interspersed;  upper  part  of  chelipeds  and  surface  of  l^s  similarly  clothed.  Anterior  half  of  carapace 
roughly  granulate.  An t«ro- lateral  margin  armed  with  four  long,  sharp  spines  curved  slightly  forward. 
Frontal  lol)eB  more  advanced  towanl  the  middle  than  toward  outside  and  armed  with  short  spines. 
Orbital  bonier  spinous.  Chelipeds  very  unequal,  spinous  and  granulate,  except  lower  anil  distal  two- 
thirds  of  hand,  which  is  smooth  and  nake<l.  The  movable  fingers  have  only  a  himch  of  spiniiles  and 
liaiTB  at  base.     Liegs  spinous  above. 

Brownish  wine  color;  feet  brighter.    Fingers  and  extremity  ol  spines  brown  (A.  Milne  F,dwards). 

Dimensions  of  male:  Length,  6.5  mm,;  width,  9,1  mm. 

Gulf  of  Mexico  to  Rio  de  Janeiro.  Porto  Rico;  Mayaguez;  Boqueron  Bay;  Puerto  Real;  reefs  at 
Ponce;  Ensenada  Honda,  Culebra. 

Pilumnus  braaillAiunE  Miers. 

PffuntHiw  btaHttmiii  Mien.  CAMcngcr  Rept.,  Znnl..  xvii,  151.  pi.  iiii,  f.  2.  IHSfi. 

Carapace  rather  narrow,  smooth,  covered  with  short  hair,  and  on  anterior  two-thirds  rather  thinly 
clothed  with  long,  fine  hairs;  chelipeils  and  legs  similarly  clothed.  Anlero-lateral  margin  armed  with 
four  sharp  spines;  between  the  first  and  second  a  smaller  B]>inule.     Frontal  IoIkk  strongly  <leflexed. 
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margimi  ronvex,  spiniilmiB;  a  pmall  Hpine  or  spiniile  fin  tooth  fomilnR  the  outer  hiikIo,  altliouRh  Miera 
Hays  this  is  olxolele.  Orbital  mancin  HpiuuloiiH;  inner  half  of  lower  margin  Hpinoim.  UpixT  and  outer 
surfai*  of  ohelipeds  clothe<l  with  spines,  covering  tlie  palnriB  (where  they  are  arranReii  in  lotiKitmlinal 
i^^ries)  and  basal  portion  of  claetyli.    Legs  spinous  above. 

Dimensions  oi  female;  Length,  6  mm.;  width,  7.7  mm. 

Oft  Bahia,  Brazil,  7  to  20  fathoms  (type  locality).  Porto  Rico:  Off  Vieques,  6  to  Ifl  fathoms, 
HtaUons  6085,  8091,  8092,  6096;  off  Culebra,  14J  fathoms,  staUon  6086. 


PUui 


•  marshi,'  sp.  i 


This  spcdee  in  its  general  appearance  in  so  like  P.  broMlienm  that  at  first  glance  one  might  take 
them  to  be  the  same.     The  carapace  is,  liowever,  narrower,  anil   the  anlero-laUTal  mai^i"  whorler, 
l>eing  only  a  little  more  than  half  the  length  of  postero-lateral  margin   uhenmi  in  /'  Ir  kT i h'x  the 
antero-lftleral  is  nearly  as  long  a*  the  postero-lateral.    There 
are  only  three  lateral  spines  in  onr  species,  the  spine  at  the 
outerangleof  orbit  being alisenL    The  posterior  of  theapinea 
is  smalt  and  appressed,  while  in  P.  linuiilienmi  it  is  similar  in 
siKeand  direction  to  tlieotherspines.    The  corneal  extremity 
of  the  eye  is  much  lai^r  in  our  species.     Fingers  of  cheli- 
peds  longer  and  more  deeply  grooved.    Legs  considerably 
longer  than  in  theallied  species;  for  example,  the  menis  of 
last  pair  when  flexed  reaches  farther  fornard  than  tip  of 
penult  antero-lateral  spine;  in  J'.  br<imlim«is  the  same  joint 
fails  to  reach  tip  of  posterior  spine.  P,,,  ^  —pii„mvm  marthi  maiv    (n)  carapa™ 

I^ngtli  uf  male,  5.5  mm. ;  width,  7  mm.     Length  of  x  *.    ih)  i^r^e  i^heja.  k  4. 

female,  5.7  mm.;  width,  7,1  mm. 

Type  locality,  off  St.  Thomas,  20  to  23  fathoms,  station  607(».  1  male  {Cat.  No.  23771 ).  .^lao  taken 
at  the  next  station,  6080,  near  the  last,  in  20  fathoms,  I  female. 

Oeniu  EUHVTIUM  BtlmpHn. 
EttrvUmt  Stlmpson,  Ann.  Lyr.  NM.  Hist,  N.  Y.,  VIi,  56,  IKM. 

Carapace  broad  (length  abont  two-thirds  width),  convex,  regions  lightly  marked,  without  trans- 
verse raised  lines,  .\iitero- lateral  bonlers  r^ularly  arcuate,  shorter  than  postero-lateral,  cut  into  five 
shallow  teeth,  the  second  tooth  roimdwi  and  intimately  fused  with  first  Fronto-orbital  l)order  over 
half  the  width  of  carai>ace.  Front  from  a  fourth  to  almost  a  third  the  width  of  (arapace.  Front 
detlexed,  two  rounded  ]ol>eB  separat«<l  by  a  shallow  notch.  Superior  mai^n  of  orbit  with  two  short 
and  inconspicuous  flssiires;  lower  nian;in  with  a  deep  rounded  sinus  outaide,  and  two  lobes,  of  which 
the  inner  and  smaller  is  slightly  more  advanced  than  outer.  Basal  antennal  joint  broad  and  in 
contact  with  front;  the  flagellum  stanils  in  orbital  hiatus.  The  ridge  on  the  endostome  which  defines 
the  efferent  branchial  channel  is  well  marked,  and  continued  to  margin  of  epistome.  CliGli|>t-ds 
massive  and  rounded,  unequal  in  lioth  sexes.    The  abdomen  in  male  is  fi-'e-jointed. 

Allied  to  Jiiipnuopeiin,  Hvry^Mtnopevn,  etc.,  but  distinguished  by  its  oval  and  alnio^L  smiHith 
carapace,  without  ridges,  anil  by  its  palatal  ridge. 

Eurytituu  Umosum  (^y). 

Oawtt  limota  Sa}*.  Jour.  Phtls.  Acad.  Hrl..  i.  440,  ISl?. 
Pawtpm*  Unmtut  Mlinc  Edwards,  Uiet,  Kal,  Cnist,,  I,  4W.  1184, 

Earylium  ttmimim  SMmpeon,  Ann.  Lye.  Nat.  HIal.  N.  V.,  vn,  56.  185*;  A,  Mtlne  Kdwardi,  CrusL  Reg.  Men..  S32,  pi.  LI, 
(.  2,  ISSO. 

Carapace  very  convex  in  an  antero-posterior  direction;  surface  smooth  to  eye,  butumier  lens  gran- 
ulate, tbe  granules  coarser  near  frontal  and  antero-lateral  margins;  two  feeble  epigastric  lobef.  Front 
one-fourth  the  width  of  carapac,e.  Antero-lateral  maixin  about  two-thirds  the  length  of  pontero-lateral, 
Ixirdered  by  a  raise<)  line  of  granules;  second  tooth  lobiform,  separateil  from  first  by  a  shallow  sinus; 


>  la  bonorof  Mr,  M,  ( 
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third  anil  fourlh  nol  prfiminonl,  nuler  itiarKina  arciiBti-;  Uic  fifth  more  ]miiiiiiifTit  arnl  dcnlifonn, 
Bubaoute.  The  t-rariules  ot  rhcliiHil^  fine  and  reticulale;  noi'ariMil  jrroovt;  linifert^  |Nji(il»>ii.  iiil'ir  i)f 
liiit^rs  not  i-oiitiniieil  on  iiahii. 

Cokir  of  carapace,  a  hrillkiit  piirplieh  blue;  wrist  aiiil  haiul  biniah;  proximal  upper  hall  of 
movabli!  finger  pink;  rtniainik'r  of  fini^r  imrcelain  «-hit<';  hiwer  imrtion  of  cheli[)e(lf!  and  also  Hie 
carpal  tiKith  ydlow. 

U-agthi>im»\p,22mm.;  wi<lth,82.8nim.;  fnmUwirbital  wiilth,  I7.4inin.;  froutal  wMtli.  S.I  mm. 

Nitw  York  to  Brazil;  Bennuilari.     Knnenada  Honda,  (7nlf  l>ra. 

0«nu  XBIFBIA  I>treill«. 

Eripkbi  I^lrelllc.  N'oiir.  Dirt.  Hlnl.  Nat.,  x.  V>\.  IHIT, 

Oampa<!(^  thick  and  do*;)),  approach inj!  a  ij\ia(iri lateral  nhape,  vi^ry  littk  convex  or  nearly  fiat,  not 
remarkably  broader  than  long.  Anl^ro-kleral  lyirdem  Mlinhtly  i-iirveil,  much  nliortcr  than  jKisU'ro- 
lateral,  and  meeting  the  latter,  not  at  a  Htrimif  an^ile,  as  in  niont  cancrirti',  but  at  a  very  open  and 
iinpercH'ptible  angle;  thongh  wpinato,  they  ire  not  rut  into  lol)es.  FniriIo-()rbital  Ixirdi-r  extremely 
broail,  much  n)ore  than  thn>e-<|UarterH  the  greatest  breadth  of  earajiacft:  the  front,  which  is  thereforv 
broad  alxo,  m  strongly  deHexed,  almoHl  Htraight.  cut  in  the  miilille,  the  outer  iHtrt  on  each  side 
broadly  in  contact — far  l)eyoiid  liuiilii  of  antennal  Ijane — with  a  winjiularly  hroa<l  pn)lonpition  of  infra- 
orbital phite.  The  orbits,  which  art;  <leep  and  oval,  are  therefore  c<)nipl(ite!y  i^losed  anil  widely 
separated  from  the  antennve.  Banal  antennal  joint  very  small,  whort,  and  briiail;  flaicelluni  lonf:,  uiore 
than  major  diameter  ot  large  orbit.  The  antennules  fold  transversely.  The  crests  of  endostome, 
defining  the  expiratory  canals,  are  strong,  alid  the  canal  is  complete<i  l>elo»-  by  the  Toliacuous  |)roi'eMi 
of  flnrt  uiasillijHflx,  the  anterior  tilge  of  that  prwcss  l)eiiig  concave.  Ohllijue  anterior  Ixinler  of  ineniH 
of  external  niaxilli|)edsnot  noti'hed.  Ciielijied^  massive,  uneijiial  in  Ixithst^xf^;  fin^rera  stout,  pi>intc<l, 
not  hollowed.     The  alxloinen  of  the  niale  liai^  all  si'ven  segments  separate. 

Eriphia  gi3tx»gr&  (Fabriciux). 

Caneer gonagra  Pahricdis.  Sp.  Inn..  SWi.  I7«l. 

Bripiin  f/iirini/ra  Mtllic  Eilw«rdii.  H1»l,  Nat,  Crial..  1,  rJ6,  pi.  XV[.  Clgs.  10  anil  17.  INM. 

Cara|iace  of  moderate  width,  regions  clearly  morkiil  on  anterior  two-thirds;  poi4i)rl)ital  grooves 
very  deep;  a  tranitverBe  granulated  line  in  front  of  cpi^rastric  lul)es,  an<ither  line  across  i>rotoKastric 
and  hepatic  lobee;  a  line  of  tnberctet*  [larallel  to  anter(>-1ateTal  iiiar^ns;  thcHe  la>4  aniied  with  six 
spiniform  teeth.  Front  very  wide,  deHexeil,  and  divided  into  fonr  loU«;  the  two  me<lian  wider  and 
more  advanced  than  the  lateral,  truni»le.  with  a  finely  granulated  Imnler;  lateral  hilxw  slightly  concave 
in  dorsal  view.  Fronto-orhilal  suture  very  Hiniious;  l>elow  it  a  line  of  laige  tulN'rcles.  Clu'liiiedH 
strong,  swollen,  unequal.  Hand  iiivered  with  large,  round,  llatteiieci,  si|uainifonii  tul)er<:liw,  more 
elevated  on  the  small  hand  than  on  the  large.  The  larger  movable  linger  has  a  large  rounded  t^silh 
at  its  base.  Wrist  covered  with  less  prominent  tuhereli's.  iAv  chitheil  wilh  fiiii-,  stiff  hairs  on  the 
la."!  three  segment*". 

Color,  re<ldit<h  brown  or  yellowish  brown;  the  spines  and  margins  of  fr<inl  and  orliitc  orange; 
tulieri'ltfl  on  up|ier  half  of  claws  dark  reil  or  blue,  on  lower  half  yellow;  li-gs  light  yellow  with  fine 
ml  dots. 

Male:  Length,  26..^  mm.;  width,  3S.7mm.;  fronto-()rbital  widf h,  30  mm. ;  width  of  front,  19  mm. 

South  (Jarolina  (Itankin);  Florida  Ko.vsto  Brazil;  Bahainiui;  Ih'rniudas,  rortoKIco;  Mayaguei!, 
on  <«ral  reef;  Bo<|ueron  Bay;  Poni-e  reefs;  Caliallo  Hla[)co  Heif,  Vi^iues;  Knsenadu  Honda,  Culebra; 
Huiares;  Aguaililla  ((.iuiidlach). 

Oeniu  MSITBIA  Btiinplon. 
X'l'l^in  Mtlmpmrn.  Bull.  Miu.  <;omp.  Zml..  T[.  141.  IKTI. 

Carajiace  rather  narrow,  sulK|uadrate,  ."lightly  convex,  regions  faintly  marked.  Antt»nt-lateml 
matins  very  short,  with  four  teeth  or  spines,  including  the  orbital.  Fninlo-orbilal  width  great, 
about  five-sixths  thegnateJit  width  of  <arapace.  l''ront  al>oiit  two-fifths  the  width  of  carapace.  Front 
depresscil,  biiolHil,  se]»tate<l  by  a  noti'h  from  inner  orbital  angle.  Orhil><  large,  completely  lilled  by 
stout  eyes;  two  f>u|ierior  notches  in  inai^iii,  and  a  broLidcr  notch  Ik.-Ic>w  on  oiit.-'ide.  Ilasal  joint  ot 
antenna  narrow,  n«<;hing  a  pro«w4  of  front  and  closinu  the  orbital  hiatus.     Outer  niaxillipeihi  much 
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smaller  than  buccal  lavity;  theexognath  is  halttheH-iilrhof  en'1o»;iiath.  Cheliptsls  unequal,  longaiiii 
strong,  tlie  arm  reai^liinji  far  lieyoml  t4rai«iv,  spinnloiiB.  Lufcf  lung  and  narrcjw,  H|iiiiuli>ui';  ilai'tvli 
long.     Abdomen  of  male  with  thinl  to  tifth  negments  fusetl. 

Melybia  thaUunita  Sitimpnon. 

(Carapace  mmewhat  iflnvex,  Mliahdy  pubes<ivnt ;  miriare  nearly  even,  minutely  granulated.  First 
tooth  of  antero-lateral  margin  small,  sometimes  biflii  at  tip;  Pecond  antl  thinl  teeth  long,  n|)iniforni; 
fourth  small,  spiniform.  Me<lian  notch  of  front  large,  V-shapoil;  margins  of  lobea  nearly  straight, 
sloping  l>a<:kward  toward  orbit  Margin  of  orbit  miDufely  crenulated.  Menis  of  (ibelipwis  armeii 
with  spinee  on  upper  and  inner  margin.  Carpun  spinuloiiH  on  onl^r  surface;  three  Bpines  along  inner 
tnarfrin,  iniddle  one  the  longer.  Manus  with  a  double  row  of  spines  above.  FingerK  (wo-thinls  as 
long  as  palm,  broad,  n>mpre88e<l,  not  gaping.  Ambulatory  lege  wpantely  hairy;  merus  with  a  row  of 
spines  on  the  anterior  margin ;  one  spine  near  distal  end  of  posterior  margin  in  the  tirst  three  pairs. 
DactyliiB  nearly  as  long  as  propodus. 

Length  of  male,  6.U  mm.;  width,  9.H  mm. 

Florida  Straits  to  Aspinwall,  15  to  201  fathoms.  Off  Culebra,  15  to  15J  fathoms,  stations  e087  and 
6093;  off  Vieques,  12}  bthome,  station  6095. 

Oenn*  DOUCIA  Eydoiis  *  SoalByet 

Di/merta  Eydoux  A  Soiileyet,  Vny.  BoniU,  [,  CrunL,  2M,  IS42. 

Carapace  somewhat  transversely  oval,  but  nuch  contracted  posteriorly,  flat,  somewhat  hairy,  with 
no  trace  of  rt^ions.  Fronto-orbital  border  not  much  less  than  greatest  breadth  of  earafwce.  Front 
profusely  spinate,  the  spines  l>eing  sharp  and  a  little  curvetl.  The  ante ro- lateral  Imnlers  pass  backward 
with  but  little  outward  slope,  a  little  shorter  than  concave  and  convergent  postero-lateral  borders,  and 
armed  with  a  number  of  sharp  curved  spines.  The  orbits  are  at  antero-lateral  angles  of  carapace  and 
do  not  conceal  the  eyes;  their  edge  shows  no  fissures  nor  sutures;  their  upper  and  lower  inner  angles 
are  broadly  in  contact,  or  almost  in  contact,  ^w  as  to  exclude  antennie.  The  aiitennules  fold  nearly 
transversely.  The  basal  ant«nnal  joint  hardly  reaches  the  front,  though  its  outer  angle  is  proiluceil 
towani  front;  the  flagellum  is  short,  har<lly  as  long  as  orbit.  Buccal  cavern  broad;  crests  of  endostome 
not  ver)'  strong,  nor  is  the  foliaceous  process  of  first  inaxillipeds  produced  far  forward;  external 
masillipeds  very  long,  merus  remarkably  broad  and  short.  Chelipeils  soinewhat  unequal,  short,  and 
not  very  massive;  arm  almost  entirely  hidden  by  carapait';  fingers  compressed,  pointed.  Leio'  slt>ut. 
especially  meropodltes.    The  abilonien  of  the  male  has  all  wven  segments  distinct  and  separate. 

]>omecia  hispida  Kydoux  &  Sottleyet. 

Dnmtrif  htrin^e  Eydoui  &  aouleycl.  Vny,  Rimilr.  pi.  II.  nnH.  h  to  10,  1841  <f). 
linmerm  Mtpiita  EjTlfHiJt  &  Soiileyet.  Voy.  Simllr.  u  Cran,.  236.  \M'i. 

('arapa(«  covereil  with  lightrcolored  hairs;  antero-lateral  border  with  five  or  six  (inclndiiig 
orbital  angle)  acuti-  dark-tippe<l  spines,  and  several  similar  spines  on  i»rapai'e  just  inside  antero-lateral 
l><>nli'r,  anil  also  just  inside  spiny  fronto-orbital  bonier.  Orbital  mar^n  and  prominent  edge  of  the 
epistiime  finely  denticulate.  Merw  of  external  inaxillipeds  extremely  broaxt  and  short,  with  iin 
el<-vate<t  patch  of  denticles  on  outer  surface.  Chelipeds  a  little  unequal;  the  arm,  wrist,  hand,  anj 
ilactylns  are  all  studded  with  acute  spines.  Legs  stout,  of  moderate  length;  anterior  surfa<-e  of  lasi 
four  joints  fringed  with  hairs,  anterior  edge  of  merus  spinate,  as  also,  but  much  less  distinctly.  U  the 
anterior  edge  of  the  carpus  an<l  propodus. 

f.ength  of  male,  6.6  mm.;  width,  9.3  mm. 

Florida  Reefa;'West  Indies;  Pemambuco  and  Alagoas.  Brazil;  Cape  Verde  Islands;  Senegal; 
Islands  of  the  Pacific  and  Indian  iKV&nn.  Porto  Rico:  .Mayasiiez.  on  coral  reef;  Puerto  Real;  Playa  rie 
Ponce  Keef;  Knsenada  Hon<ia.  Culebra;  oft.Vieiiues,  Hi  fathouiH,  station  6092;  off  HuiiiHvao,  10  fathi>iii«, 
station  BOit";  Ran  Juan  (IJ.  M.  Gray,  iroll.). 
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Family  PORTLXID^  Uach,  1H19;   Hiers.  18R6. 

Carapai'e  deprewed,  moileratfily  transverse,  ami  wmially  wiiiert  jit  the  lajit  Mntcro-latpral  mai^nAl 
8pin<>.  Front  Imriiinntal,  Urbits  anil  eye-titatke  of  moderate  1eii)^)i-  I^iteraltectli  iiHualiy  from  five  to 
iiitiit.     Laat  trunk  \vip  usually  adapted  fur  Rwiraniing,  with  t^irmiDal  joint  oval«,  Hatly  itxpandeil. 

Key  to  the  Porta  Riciin  gi-nern  of  tbt  fnmUy  Pnrl'inula: 

B.  A  lonKiliKllnal  ridgu  on  the  palate. 
C.  Oiitf  r  maxilKpedH  nol  rtmarkably  ailvanred;  sckhiciKii  n(  palp  Miborllndrlral. 

D.  Abdomen  of  inali'lrian^laT..,,. „,.,„.,.,„„..„. „,....,... PnTlnnitu 

1)'.  Abdomen  of  male  J.-sliap«l fitiUncela 

(".  Oaler  majiillipHiH  remarkably  aclvailMTl;  IHM  two  nyniwlitc  uf  pulp  ivmprmsiil  uliil  lacieilal* Ltiprlla 

h'.  No  Icmgltnrllniil  ridge  011  tht-  palate AratarM 

A'.  Mnvabli'  iKirlioD  of  the  Anlcnna  kxcIucIucI  fniin  orbiul  cavity  liy  a  |inili>iit[iiljiii]  u[  ImkiI  joint  rif  aiitvnna  .AMr^tcUa 

Oaniu  FOBTUmiB  Fabrlein*. 

Pnri-'niir  Fnbrii^inii.  Enlom,  flyfi...Supp1..  3£i.  ITW. 
Lupa  U-aeh,  Krtln,  Er.'jT..  vii.  3S0,  ISU.    (Nol  ^'.iiporti.' Haaii,  1SS3J 
iMiuiKin  RHfinc»|ne.  Amer.  Monthly  Uag.,  iii.ir^  AnK,.  IKIH. 
N-j^ann'  do  Haan.  Fauna  Japon..  pp.  S  and  7,  ll«a. 

Carapace  transverse,  usually  broad,  and  deprcafed  or  little  wmvex,  often  with  Burtace  areolated. 
Kront  proper  well  delimited  from  inner  Hupra-orhJIal  angles  aixl  cut  into  from  Uirt-e  In  six — iimially 
four— teeth ;  ita  hreadth  is  from  a  aixtli  to  a  fifth  the  greatest  breadth  0/  i«rapare  ( lateral  epibrancliial 
spines  nol  indudeii).  An tero- lateral  b<)rder8  obliijiie,  an'heil,  longer  than  jnwtem-lateral,  cut  into 
nine  teeth  (including  outer  orbital  angle),  of  which  the  ninth  may  be  enlar^ied.  The  orbit  usually 
has  two  fissures  or  Hiitures  in  upper  border,  which  border  is  leHB  prominent  than  lower  Ijorder,  m> 
that  the  orbit  very  often  ha^  a  dorsal  inclination;  the  lower  border  ha«  a  fiwure  or  suture  near  tlie 
outer  angle,  inner  Bn);le  dentiform  and  usually  very  prominent.  The  aiitennules  fold  transversely. 
The  basal  antennal  joint  is  peiiuliarly  short  and  has  its  antero-exteriial  angle  prodiiceii  to  form  a  lobule 
or  spine  extending  into  the  orMt;  the  flagellum,  of  moderate  lenf^h,  stan<ls  in  orbital  hiatus.  Epislome 
short  or  even  linear,  wmetiines  prolonged  iu  middle  line  to  form  a  ,ipine  lying  below  interantennulary 
septum.  Buccal  cavity  squarish,  broader  than  long,  eflerent  branchial  ehannels  almost  always  well 
defined.  Palpus  of  outer  niaxillipedsi'ubcylindricai,  Chelipeds  longer,  usually  uiiicb  longer  than  any 
of  lege,  and  ina'^ive;  arm  with  spines;  both  inner  and  outer  angles  of  wrist  spinifonn;  palm  prismatic, 
cortate,  and  usually  with  spines,  filers  usually  nearly  as  long  as  the  palm  and  strongly  toolheil. 
Ambulatory  legs  compressed;  in  last  jair  mems anil  carpus areshortand  broad;  propodusand  dactylus 
typically  foliaceous  an<l  paddte-iike  for  swimming,  .ihdomen  of  male  triangular,  five-jointed,  the 
third,  fourth,  and  fifth  p^{ments  being  fused;  tbefitut  segment  in  iBithsexcf"  is  almost  entirely  concealed 
beneath  carapace. 

Keff  fa)  the  Porln  Rimn  niil^enmi  awl  nfifrim  0/  the  ijeiiii>  I'urliimii, 
A.  <^is|AaiTe  wide;  anterolateral  niarjcln  the  iin>  of  h  dn-lo  with  lonK  millnr,  whiwi'  n-wwr  \f  utiir  p<»Icrior 

B.  First  eiglitlttii?Bil!i|ilnea  or  teotJiMibci|iwl TndTaltn 

R'.Sefund.  fourth  and  ninth  latumlnpineB  or  lii-thnniallertlittii  thi^  hIIht!, jmtoi/ii* 

A'.  Carapaip narrow;  anl«ro-lal«rttl  marRin  the  »fp iif  a I'in-lo  with  jibort  ^^clin^,  n h.M^ i<-iiur  is  Hear i:uutur o( 

caidliiP  region Siibgemu.  ^i-Moh* 

B.  (^rapaec  with  rounillDK  pusturlur  iiiniun. 
'     C.  Xu  aplne  on  the  btWHl  joint  of  swimming  lect. 

II.  Superior  ontcr  surfaev  of  manii!<  with  a  longltnillnal  tiilHronlalccI  rlilge, 

E,  Frontal  U-eth  >Is  (uipluaiveiJ  the  InniT  orbital) nirinimoaiK 

K'.  Fronlal  iceth  toiir  (excliuilVG  of  inner  nrlilul). .ilrjimiifroiit 

If.  Superior  outer  surface  nf  manun  Irldesretit.  and  niilnmi  a  longitudinal  tnbureiilau.-d  rulgi- nnlwagi 

C.  An  erect  Bpinc  on  the  ba»al  joint  iifswlmmiim  feel mftie 

B'.  Campaccwith  sharp  pnaierior  auKlos •lAuiear]"'* 

Sabpnni  PORTVNnB. 

Carapace  very  wide,  the  antcro- lateral  margin  lieins  Ihe  arc  of  a  cinOe  with  long  radius,  whose 
center  is  near  posterior  margin  of  carnjiace.  I  jut  spine  of  a nterii- lateral  margin  usually  niucii  larger 
and  longer  than  the  others. 
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Portunus  ventralia  (A.  Milne  Edwanlw). 
A-fpfuna.  otninafo  A.  Mlino  BlimrclK.  Cram.  iWg,  Mei,.  216,  pi.  HL,  t.  3.  m79. 

Carapace  of  imiderate  wiiith,  very  uneven,  covered  with  a  short  puhewentt,  out  of  which  arise 
the  grannlationH  of  the  elevated  portioDsoEcampBce.  Front  HtiKhtlyailvanccd.  The  twumiililleteeUi 
are  gmaller  than  th<tlat4^ral;  the  prDJet'tion  from  epiHtotne  in  vimble  lietwecn  them;  inner  or) lital  an^leit 
tilimt.  A ntero- lateral  tueth  small,  widely  neparateii,  very  Kranulowa  at  laise,  their  |)ointH  directed 
more  torwant  than  uuiial.  Lateral  spine  as  long  ae  tlie  a|«i'e  o<i'upied  by  the  three  last  teelh  and 
<lirecled  obliquely  bai:kwanl.  I'terygostomian  regionfi  covered  nith  haini,  whii^h  i^iinceal  the 
)CTanulationi<.  Merui<  of  outer  inaxillipeds  little  advanced  and  Imrdereil  on  front  and  aides  witli  a 
prominent  margin.  Merus  of  chelipeila  with  four  anterior  spines  and  a  posterior  distal  ppine;  carpus 
with  an  iuner  and  an  out^-r  spine;  three  spmes  on  manus,  one  next  the  carpus,  the  otiiern  on  upper 
margin  at  rlistal  and  near  distal  en<l.    Ambulatory  l^ifs  short.     Merus  of  awimminfi;  feet  without  a  xpine. 

Dimensions  of  male:  Entire  lenpitb,  15  mm.;  entire  width,  30  mm,;  width  at  sinus  in  front  of 
lateral  spines,  23,7  mm. 

Guadeloupe  (type  locality)  Porto  Rico;  Maysguez;  oft  Puerto  Real,  8i  fathoms,  station  6074; 
Boqueron  Bay;  Ponce  reefs;  Ensenada  Honda,  Culebra, 

PortimuB  sulcatus   (A.  Milne  Edwards).  ' 

jV(pi«nM  mtoUM  A.  Mflne  Edwarde,  Crust.  Rig.  Men..  216,  pi.  xxiix,  (.  3, 1879. 

Very  similar  lo  P.  veiUrnlU.  Carapace  more  even.  Second,  fourth,  and  sixth  teeth  noticeably 
smaller  than  the  others;  the  lateral  spine  curves  forward. 

Dimensions  of  female  (one  of  type  lot):  Entire  length,  10.5  mm.;  entire  width, 21.2  mm.;  width 
at  sinuses  in  front  of  lateral  spine,  15.7  mm. 

Coast  of  Brazil,  lat.  11°  49'  S.,  loi^,  37°  27'  W.,  12  to  17  fathoms,  Hatder  (type  locality);  ('ape 
Frio,  Braail  (Copenhagen  Mus.);  off  fieon;ia  and  northern  Florida  (Coixmhagen  Mus.);  Gulf  of 
Mexico  and  Caribbean  Sea,  at  tbe  suriace.     Mayaguez,  Porto  Rico,  1  young  male. 

Bnbgenni  ACHELOQS  ds  Haan. 

Carapace  narrow,  the  antero- lateral  margin  being  the  arc  of  a  circle  with  short  radius,  whose 
center  is  near  t-enter  of  cardiac  region,  last  spine  of  antero- lateral  margin  usually  not  much  if  any 
lancer  than  the  others, 

Portunus  (Acheloue)  apinimanus  Latreille. 

Portuntu  tplaimarHU  Latreille,  NoUT.  Diet.  Hist.  Nat.,  XXVUI,  47, 1819. 

J\irtimn»  (Achdmu)  tjnalnvinat  de  Haan,  FaunH  Japoii.,  8, 1833. 

.4cMotij<  Rfifmnuniu  A.  Mllae  Edwards,  Crasl.  R<:«.  Mei.,  230.  pi.  XXXIX,  I.  2,  1879, 

Carapace  pubescent,  sculptured,  the  raised  parts  covered  with  granulations.  The  nine  teeth  of 
antero-lateral  borders  are  about  equal  except  the  last,  which  in  tbe  old  surpasses  the  others  a  little, 
and  in  the  young  is  considerably  longer.  Inner  orbital  aisles  bifid;  the  median  teeth  of  the  front  are 
more  advanced  than  the  others.  All  the  frontal  teeth  are  acute,  Menis  of  out«r  maxillipeds  very 
long  and  slightly  excavate  tor  articulation  ot  palpus.  Chelipeds  strongly  develojied  in  aitult  male; 
arm  with  four  spines  in  front  and  one  behind;  wrist  and  hand  armed  with  two  spines  each.  Hand 
elongate,  with  five  tuberculated  ridges  on  outer  and  upper  surface.  Merus  of  swimming  feet  short, 
wide,  and  unarme^l. 

Dimensions  of  male:  Lei^th  to  sinus,  52.5  mm,;  extreme  length,* 54.2  mm.;  extreme  width, 
90  mm.     This  is  the  largest  of  the  West  Indian  species  of  this  genus. 

From  Virginia  to  Rio  de  Janeiro,  Brazil;  Gulf  of  Mexico;  Bermudas  (Rankin).  Porto  Rico: 
Mayaguez;  Mayaguez  Harbor,  7  fathoms,  station  60511;  Boqueron  Bay;  Puerto  Real. 

PortuuuB  (Acheloue)  depresaift^ns  f~timpson. 

AdteUnu  (Uyrtmffrone  Sllmiwon,  Ann,  Lye,  Nat,  Hfsl,  N.  Y„  tii,  22S,  IseO;  X.  Milne  Edwards,  Crust,  ROg,  Mcx.,  230,  pi.  XL, 
f ,  i.  18J9. 


Carapace  convex  behind  and  in  the  me<lian  rt^on,  but  flattened  toward  the  anterior  and  lateral 
borders.  Width  about  1.5  times  the  length.  Surface  rugose  and  pubescent.  Antero- lateral  Iwrder 
ciliated;  teeth  equal,  the  last  scarcely  longer  than  the  next.  Front  very  little  produced;  meilian  pait 
divided  into  tour  almost  equal  teetb.     Inner  orbital  tooth  simple.     Superior  border  of  orbit  cat  by  two 
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ti^unret'.  CheliprdK  Iriangalar  pripiiiatio,  [iiil>et<ceiit;  arm  I'lliateil  ami  armeil  witli  tivo  e)iinei>  in  (n>nt 
Kiiil  ft  »i[iine  at  its  uuter  extivniity.  Oarpiu  Hleiidt-r,  tiroviilttl  insiile  witli  a  tileiiiler,  shaqi  Hptiie  anil  a 
snialltr  spine  on  outaidc.  Haiid  Teniarkably  whort  and  ronipresseil,  a  raisiMl  crest  above,  a  spine  mar 
wrist  and  ani>tht;r  nisr  <inK<;r;  mirfai-o  finely  Etsbroutt.  Finger  surniounte<l  by  a  Imrder  of  liainn. 
Anilmlatory  \eioi  xlender;  Ihow  oF  flrft  i>air  ciliateil  lielciw;  th(«e  of  seeonil  and  IliinI  pairs  siiioolh; 
last  pair  tiiiidi  Hhorter  tliati  tliird. 

Carapai^-  KptH'kli-d  and  iiiarbleii  with  ffrayisli  purple,  more  brilliant  towanl  middle;  a  dark  ineilian 
r>]K)t  on  the  inteHtinal  ret;ioD;  haim  of  lin^rB  of  tlie  rliiitipeils  nnl,  dentlculaliunn  carmine  (A.  Miliic 
hiiwards).  Of  tlie  six  specimens  taken  by  the  Fink  Hnvk  a.\w\  preserved  in  alcohol,  two,  a  male  and 
a  female,  have  much  darker  csrapac-e  than  the  others.  In  thes*  as  well  a«  in  a  smaller  llght-<;oli)re<l 
s|>c>('imen,  the  ambulatory  le^  of  fint  pair  are  much  darker  than  the  other  I^i;h;  frin|ce  of  hair  on  Ibeir 
iower  and  anterior  edf^  criniRon.  Similar  hairs  border  the  inner  margin  of  the  larpun  and  the  u|>per 
niaivi"  "t  the  dai'tyltis  of  the  eholipeds;  prehensile  teeth  also  crimson. 

Dimensionn  of  male:  Rnlire  length,  24.7  mm.;  entire  width,  39.7  mm. 

South  Carolina;  Bahamas;  Florida  Reef f;  Carib1>ean  Sea;  Bermndas.     Culebra  {Fi»h  Hau-k). 
Portunua  (Achelous)  ordwayi  t^timpson. 

.icAriii"«  onJwasi  SUmpeoii.  Ann.  Lyo,  Sat.  HIM.  N.  T.,  vii,  ^4.  IIW). 
,V-7rf«nwordi(flj(/A.  Miln.'  Krt  wants,  Cnmt.  Ri*.  Mm.,  ai7,  p). :!].[.  J.  l«e. 

(arapai^e  narrow.  Surface  pubescent,  and  witli  rounded  granniaiioni'on  raiwd  portions  and  hear 
lati'ral  ijorders.  Front  much  advanced,  rather  narrow,  and  with  four  narrow  teeth  besides  the  sharp 
orbital  Bn):lea;  the  median  exceed  a  little  the  lateral,  which  are  turned  slightly  outward.  OrbitH  larfee, 
their  superior  border  very  I'oncave.  Of  the  antero-lateral  teeth  the  first  are  wider  at  liasethan  the  last; 
the  ninth  is  twice  as  long  as  the  preceding  in  full-grown  8|>eciniens,  and  its  point  is  curved  forward  a 
little,  Postero- lateral  borders  short  and  very  concave.  The  epiatomial  spine  does  not  exi-eeil  the 
front  Merusof  out«rataxiltipedsstmngly  narrowe<l  forward,  its  inner  angle  cut  obi iigucly  for  insertion 
of  palpus.  Chelipi-ds  small,  but  armed  with  very  sharp  spines;  on  the  mai^ns  aru  long  hairs  which 
nearly  i-onceal  the  spinea  The  arm  has  four  spines  in  front  and  one  behind,  the  wrist  with  one  long 
spine  inside  and  a  small  spine  oulside;  hand  surmounted  with  two  spines,  one  above  articulation 
with  the  prei'eding  article,  the  other  near  anterior  third  of  up)ier  mar^n.  This  margin  is  in  the  form 
ol  a  raised  carina.  Three  other  carinie  on  outer  surface  of  palm.  Fingers  narrow  and  chanDcled,  The 
ambulatory  feet  are  compressiil  and  have  very  long  and  stylifonn  dactyli.  Sternal  plastron  rugulose, 
■AH  ;ire  also  the  first  segments  of  the  ab<lomen. 

Red  or  pale  brown  in  dots;  gastric  region  usually  very  deep  crimson.  Some  mother-of-pearl 
reflections  especi^ly  noticeable  on  the  npper  surface  of  the  hands  (A.  Milne  Edwards). 

Length  of  female,  to  siniia,  25  mm, ;  extreme  length,  26.2  mm.;  extreme  width,  40.3  mm. 

Bahamas;  Florida  Straits;  liulf  otMexico;  Antilles;  Abrolhoslslands,  Brazil;  Bennudae.  Porto 
Ri<;o:  MavE^ex;  oft  Culebra,  14)  fathoms,  station  6I>K((;  off  Vieques,  16  fathoms,  station  6092;  off 
(Inmacao,  12}  fathoms,  station  60!t8. 

Fortunus  (Ach«louB)  sebee  (Milne  Edwards). 

r.uj>Ki««Jr  Milne  Edwards.  HM.  Nat.  Crui^t,,  i.*^  1*>-'M, 

,Vrj>(HniuM&«r  A.  Milne  ltdward^  Arch.  Mus.  Hist.  Nat.  Paris,  x.  329.  pi.  xxvL[[,  i.1.  litAl. 

Carapace  convex  in  middle,  sloping  gradually  down  to  lateral  margins.  Width,  exclusive  of 
spines,  about  1,5  tiniee  length.  Antero-lateral  teeth  sharp,  tips  tumeil  forwhrd,  lateral  spine  longer 
tlian  the  spaf-e  oct;iipied  by 'the  three  next  teeth.  Of  the  four  frontal  teeth, the  median  pair  are  bluut, 
more  advanced  than  the  second  pair,  which  are  acute.  The  inner  orbital  tooth  is  also  acute,  its  outer 
margin  sinuous.  Merue  of  chelipeds  with  five  anterior  spines  and  one  posterior  Riiblerminal  spine. 
Carpus  with  a  long-  inner  spine  and  a  short  outer  one.  Manus  compressed,  with  a  long  spine  at  articu- 
lation with  carpus,  and  two  superior  spines,  one  of  which  is  terminal  and  one  at  distal  third  of  upper 
tnargin.  Ambulatory  legs  narrow;  swimming  feet  with  an  erect  spine  on  l>asal  joint  (pecaliar  to 
this  species) ;  inerus  with  a  posterior  distal  spine. 

On  either  side  of  cjirapace  near  middle  of  poslero-lateral  margin  there  is     ~ 

Diniensions  of  male:  Entire  length,  29.5  mm. ;  entire  width,  55.2  mm. ; 
lateral  spine,  42.5  mm. 

North  Caivlina;  (iulf  of  Mexico;  Antilles;  Brazil,'  Bermudas.  Puerto  Real  and  Boqueron  Bay, 
Porto  Rico. 
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PortuAUB  (AchelouB)  spintcarpuB  titimi>!K)ii, 
AcMmu  tpim'rarjHU  Slimjiftm,  Bull.  Kia.  Cump.  Zool.,  ii.  H<'.  1H7I, 
ytjilanas rpinkarjim  A.  Mllnc  Edwanlh  Cnisl.  R^.  Mux..  221.  pi.  xi..  f.  1, 1KT9. 

Oara|>aoe namiw,  HliRhtiypul)«;B«!nt,8urf8it! uneven.  .Viitero-laliTHl  lt*lh  veryshari>atiilHleniler. 
Latere  spine  very  loiij;  anil  slender,  atiout  half  the  length  cit  lat*.'ral  Iwink-r.  Front  slightly  advanciii, 
teeth  small,  sharp,  trianKDlar;  nit^ian  nurpawtiiij;  a  little  the  lateral.  A  notch  in  inner  orbital  tooth 
al>ov<^  fla^llum.  I'oHteni-latenil  antflew  Hhar|>.  Clieli|Hxl!=  iiing  and  feeble.  Merusarineil  in  front  with 
fourlarK<^s)iiiie«,  a  tiftliHpine  at  em)  of  |M>Hterior  niantin.  Wrist  with  anuniiGnatlylon);spine,  reairhlng 
anteriorthinlof  thehanri,  or  even  lieyond  end  of  palm.  Palm  with  only  two  amall  spines.  Swimminf; 
feet  larj.'e  and  strong,  raerus  with  infe^o^li8tal  angle  spinuious.  Sternum  finely  fnanulate;  abdomen 
smooth . 

Dimensions  of  male:  Length  to  sinus,  20.5  mm.;  extreme  length,  21.2  mm.;  extreme  width, 
45.2  mm. ;  wiiitli  to  sinus  in  front  of  lateral  spine,  32.5  mm. 

From  North  Carolina  to  ii^ahanilla,  Inlteil  States  of  Colombia,  and  Trinidad,  13  to  150  fathoms. 
Mayaguei  Harbor,  Porto  Rieo,  75  to  76  fathoms,  station  6063. 

Oennt  CALLIKECTE8  StiapwD. 
OiUdinto" SllmjwoQ,  Ann.  Lyi:.  N«l.  Hisl.  .S*.  Y.,  vu,  W).  1t>60. 

The  genus  fiWincflf?  is  oppofied  to  Por'.iiit'i*  by  having  the  abilomen  of  the  tnale  very  narrow, 
I-shaped,  and  the  meriia  of  the  outer  maxillipetls  strongly  proiliiced  ontwardly  at  atitero^xtemal 
angle.  The  different  s|iecies  also  agree  in  having  strong  antero-lateral  teeth,  the  lofit  being  consider- 
ahir  stronger  than  the  others,  and  in  the  stout  chelipeds,  the  manns  having  five  external  costie  and 
not  more  than  two  teeth  or  spines. 

Kfjl  to  the  I'orlii  Ricm  epecies  oj  the  <;enti»  Cnllinectea. 

A.  Froiiial  Iwih  two  (I'xdncHin;  ihi'  inner  orbital) lapidiu  atvUdmt 

A'.  FrotiiBl  tvulh  tour  iPxcIiHlInK  thu  inner  orbiiHl). 
B.  App«nda|{rs  of  lirNt  Hbdnminal  segment  of  male  miiuh  ahorter  Ihan  nhdomen. 
(',  Laicrsl  spine  mure  ihuii  Initv  Ihc  lenRlh  oi  precciliiig  looth. 

D.    Intramiiliiil  recimi  bnmcl.  its  iimerior  uMIli  aboni  ihrit  tLnii»itii  length otnalm 

IV.  lnmnie<tlAl  re);lnn  iiarioH'.  lu  anlprliir  width  abonl  twice  iLi  length. 

E.   A ppendageti  of  Drst  abdominal  iwgment  ot  male  greitlly  exceeding  third  Hcgmenl darue 

E'.  Appendageti  exceeding  third  segment  bul  little,  urnot  at  all margimUia 


B'.  Appendaftes  rcBi'hing  the  extremily  ot  nbdomen tMCosTti 

CalliuecteB  aapidue  acutldena  Kathbnn. 

CaUltierli  t  mpMiu  ai^ilideiv  Kallibnn.  Pnx;.  V  S.  Nat.  Mua..  xvil.  %4,  pis.  xin  and  XIV,  t.  2.  1896. 

Carajiace  mo<lerately  convex,  (iranules  prominent,  crowded  on  inner  branchial  and  tardiae 
regions,  more  scattered  on  anterior  half  of  carapatjf .  Length  of  intraniedial  region  about  one-half  its 
ant«rior  width.  A  transverse  granulate  ridge  on  protuberant  cardiac  lobes.  Two  triangular  frontal 
(interanlennal)  teeth,  each  having  on  its  inner  margin  a  low  ill-deflned  looth  whose  outer  margin  ia 
Iransveise.  Subfrontal  and  saborbital  spines  acuminate.  I.ateral  teeth  broad  at  liase,  narrowing 
abruptly  to  long,  acuminate  tips;  margitw  g™""'*'**-  '-''st  two  teeth  very  long;  lateral  spine  more 
than  three  times  the  length  of  preceding  tooth.  Penultimate  s^inent  of  al>donien  of  male  much 
constricted  in  its  proximal  half,  witlening  at  l>oth  extremities.  Tenninal  segment  obtuse,  lateral 
mai^ns  convex  proximally,  slightly  concave  or  straight  distally.  Appendages  of  first  Moment  reach 
nearly  to  or  beyond  extremity  of  abdomen,  near  together  for  their  ]in)ximal  half,  with  only  a  sligJit 
oulwani  curve;  distal  (lortions  widely  divergent  except  at  tips.  Alxlomen  of  adult  female  very  broad, 
margins  of  last  three  segments  separately  convex;  terminal  s^ment  longer  than  wi<le.  Costie  of  chel- 
iped  very  prominent  and  strongly  granulate.  The  granules  of  inner  margin  of  merue  extend  upon  upper 
surface  of  distal  half.    Two  carpal  spines,  one  at  outer  angle  and  a  shorter  one  close  to  propodal  spine. 

Length  of  male,  4<Jmm.;  total  lei^h,  50.8  mm.;  width, 121  mm.;  length  of  lateral  spine,  16mm.; 
of  preceding  tooth,  5  mm, 

Santa  Cru/  and  Rio  de  Janeiro,  Brazil;  Escondido  River  and  Greytown,  Nicaragua;  St,  .Johns 
River,  Palatke,  Florida;  Ijike  Palourde,  Morgan  City,  l»uisiana  (not  tj'pical).  Porto  Rico;  Anuvo, 
1  young  male;  MayagueK  Harbor,  7  fathoms,  Malion  fiUot),  1  athilt  female,  without  chelipeds. 
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Oallinectee  omatue  Onlway. 

OiUiturta  cMTMfui  Ordway,  BwWn  Jovim,  Nat.  Him,,  vii,  Sn.  1868.    Ralhbun,  I'roc.  I".  B.  NrI.  Mub.,  iviii.  8S«,  pis.  xv; 
XXIV.  (.  »;  XXV,  (.  2:  iivi,  f.  i:  ixvii.  (,  2,  ISW. 

CarB|iace  mlher  convex;  ilepreseionH  shallow;  length  of  iiitmmedial  area  much  lew  than  half  its 
anterior  width.  Surface  finely  and  rather  evenly  fjranulated.  Frontal  (inter-antennal)  teeth  fimr, 
the  two  outer  ohtuse,  maivino  slifchtly  concave;  inner  teeth  siuall.  Subfronlal  tooth  a  proniineni 
t^pine.  SulKirbilal  turitli  a  broad  arcuattt  lobe.  I.&tersl  teelh  shallow  and  broad;  margins  convex  at 
batw,  concave  in  terminal  half;  posterior  margins  longer  than  anterior;  ti]i»  acute  in  first  five  or  eix 
tfeth,  ai^iminate  in  remainder.  Lateral  iipine  alwut  2.5  times  preceding  looth,  directed  forward. 
AlxloTuen  of  male  with  penultimate  segment  widest  at  proximal  end,  its  marpos  sightly  concave. 
Append^ee  reach  middle  of  penultimate  segment;  proximally  they  curve  inwanl  and  touch  or  over- 
lap each  other;  djxtal  porliouR  straight  and  divergent,  widening  a  little  behind  slender  tip.  Abdomen 
of  female  very  broad  at  proximal  end,  tapering  more  rapidly  to  terminal  segment  than  in  any  other 
S|>ecie8. 

Dimensions  of  male:  Length  to  sinus,  49  mm.;  entire  length,  61  mm.;  width,  105  mm.;  length 
of  lateral  spine,  10.6  mm.;  of  preceding  tooth,  4  mm. 

South  Carolina  to  Victoria,  Brazil;  Bermudas.  Porto  Rico:  Mayaguez;  Mayaguez  Harbor,  7 
fathoms,  station  (f053;  Boqueron  Bay;  Puerto  Real;  Guanica;  Playa  de  Ponce;  Arroyo;  Ensenoda 
Honda,  Culebra;  Hucares;  Pajardo, 

Callinectes  daaea  Smith. 

I.Ufn  dJMiilta  Dana.  Crust.  U,  S,  Expl,  Eipcd.,  i,  272, 1852;  pi,  xvi.  (,  7.  IRW. 

Caliincdft  dante  Smith.  TrsnH,  Cnnn.  Aaui.  Hrl.,  J[.  T.  1H69,    Kaihbun.  Ptw,  U.  H.  Nnt.  Mus..  xviii.  357.  pi,  xvi:  ixiv.  (.4; 
xiT,  I,  3:  XXVI,  f.  3;  xivn.  t.  »,  1(196,  and  »ynon)-m)-. 

Intnuuedial  region  narrow.  Front  with  two  distinct  median  teeth,  pmall,  suhatnite;  lateral  leeth 
narrow,  a<;ote.  Of  the  antero-lateral  leeth  of  carapace,  the  second  to  sixth,  inclusive,  do  not  trend 
forward,  posterior  margin  of  each  tooth  not  much  longer  nor  more  convex  than  anterior;  all  teeth 
acute,  ihe  seventh  and  eighth  especially  ho;  eighth  tooth  directed  forward,  lateral  spine  more  than 
thn-e  times  length  of  preceding  tooth.  Suborbital  tooth  rather  long  and  narrow.  Penultimate  segment 
of  alHlonien  of  male  very  broad  at  proximal  end.  The  appendages  reach  to  middle  or  beyond  mid- 
<lle  of  penultimate  segment  and  taper  r^ularly  to  tips;  they  sometimes  touch  each  other  proximally, 
lint  more  often  are  separated.  Abdomen  of  female  similar  to  that  of  C  omata*,  but  wider  in  its  fifth 
and  sixth  segments.    Costse  of  chelipcds  very  closely  set  with  line  granules  interspersed  with  lai^ronee. 

Length  to  sinus,  55,5  mm.;  greatest  length,  57.5  mm,;  width,  131,6  mm.;  length  of  lateral  spine, 
lfl.:i  mm.;  of  preceding  tooth,  4.5  mm. 

From  Indian  River  Inlet,  Florida,  to  Brazil.  Porto  Rico:  San  Juan;  Rio  Bayamon, above  Palo 
.■^fco;  Mayaguez;  Mayaguez  Harbor,  7  to  7)  fathoms,  stations  605H  anil  SO50;  Hucares;  Arecibo  (C.  W, 
Richmond,  ci.ll.). 

Oallinectes  marpmati^  (A.  Milne  Edwards). 

\t  Edw&nls,  Arch.  Miin.  Hist.  Kal.  Parip,  X.  318,  pi,  XXX.  f.  Z.  1X61, 

BoBton  Jour.  Nat,  Hist,,  vn.  -S73.  IS63.    Ralhbun.  Froc,  U.  S,  Sat,  Mus..  xviu,  358,  pi.  xvii; 
XXIV,  (.6;  xxv,  f.  4;  ixvt,  I,  4;  xxvii,  I.  4. 1S9&. 
OaOinerla  marffinaliu  Kathbun.  Proc.  Biol.  ikHT.  WwhlnBton,  xr,  149,  IN9T,  nnd  syuoiiymy. 

Arcolatioiia  well  marked;  granules  coaree;  length  of  intramedial  area  a  little  less  than  half  its 
anterior  width.  Front  [our-loothe<i;  median  teeth  small,  more  prominent  thaji  in  C.  onuilun;  lateral 
teeth  obtuse,  broader  and  more  armiate  than  in  C.  omalae.  Suborbital  tooth  prominent,  arcuate, 
curved  upward.  Antero-lateral  margin  little  arched;  teeth  well  separated  by  deep  rounded  sinuses; 
Ihe  second  to  fifth,  inclusive,  have  convex  posterior  margins;  first  three  or  (our  teeth  obtuse,  the 
remainder  sharp.  Lateral  spine  between  2  and  2.5  times  the  lengtli  of  preceding  tooth.  Terminal 
liortion  of  abdomen  of  male  slender;  penultimate  segment  wider  at  proximal  than  at  distal  end,  mar- 
gins slightly  concave;  appendages  very  short,  overreaching  third  segment  but  little,  or  not  at  all. 
Abdomen  of  female  much  narrower  than  in  any  other  species;  terminal  segment  much  longer  than 
wide.     Costte  of  manus  prominent,  with  medium  granules. 

Dimensions  of  male:  I«ngth  to  sinus,  43.5  mm.;  entire  length,  44.5  mm.;  width,  96.5  mm.; 
lei^th  of  lateral  spine,  9.5  ram.;  of  preceding  tootb,  4  mm. 
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Flori<ia  Keyn  Mid  Bnliania  tn  Bahia,  Brazil;  uetit  i-ohjI  ■>(  Africa,  from  Chjh'  Venlp  Ii'lniiils  ri> 
Paul  di^  Utaixla.  Porto  Rico:  San  Aiitimiii  Bridef,  ^n  Jtiaii;  Mayajiiit"/.;  Piierln  Kt-al;  reefs  at  I'nii 
Enseuadft  Honda,  Culebra;  Huiares;  Fajurdo. 

OalUnectes  exaaperatus  (Gerxtm-ker). 


Cimunia  r.rariimitHi  Ksihbun,  I'mr.  BInl.  Ror.  WtwhiiiKtini.  xi.  i.no,  I»H7, 

CarapaM' very  (.tinvct;  deprvivioiii' iltf));  le)))^liuf  in  trauit^lial  aria  no  more  than  half  ilHflt 
width.  Frontil  teeth  fuiir,  trianjiular,  tips  nxuided,  thv  two  iiieitian  lar(rc  auii  proinineiil.  lull  iint  ao 
far  advanced  a."  lateral.  Subiiiediaii  tuiilh  Hhort,  exit^tiu)t  the  fnmt  iHit  tittle.  Siilxirhital  lol>e 
rounded.  A  nt<'ro- lateral  martin  very  amiate;  teeth  liniad,  tiie  Hnrt  mx  vury  convex  on  |)ci.«lerior 
inanpna  and  uhtuee,  the  ntfxt  two  acute;  of  the  ei){ht  twth,  the  Hfth  in  the  larfcwl;  the  Mxlh  and 
geventh  nest  in  eize.  Lateral  spine  lete  than  twiiv  the  lenirth  of  |>re<-ediii>!  toiith.  I'en ultimate 
gegtnentuf  male  alxliitnen  tnniilarin-Hhapeto  that  of  iK-minhui,  lint  much  sfiorttT;  appendajceH  reaching 
tn  aU>tit  middle  rif  penultimate  wjniient,  tip»i  inourve^i.  In  the  alxlomen  of  the  female  the  i)enu1timate 
segment  ie  shorter  than  tifth  and  \ts  marfiins  are  very  arcuate.  Spine  at  dit<lal  eii<l  of  merux  ami  ivriwl 
apine  are  alniot>t  iilnolete,  being  replai'ed  by  hlmit  jiminineniii'.  A  blunt  tiicilh  <in  anterior  tnaiicin  of 
the  iair])UH  juul  below  inner  angle.     Coatw  of  manui<  eoarwely  and  sparingly  tuberculale. 

IMmensioiiH  of  male:  Lenj^h  to  sinuH.  01.5  nnn.;  entire  length,  (ili.t!  mm,;  width,   IIK.3  iiitn,; 
length  of  lateral  Mpine,  7.i)  mm.;  length  of  pmwling  tooth,  h  mm. 

Florida  Keyw  lo  Riode  Janeiro,  Brazil.     I'orlo  Rieo:  San  Antonio  Briiigt'.  San  Jnan:  falafiu.  ^n 
Juan  Harbor;  Rio  Bayanion,  above  I'alo  Seeo;  MayagneK;  I'uerlo  Real;  Hn<'an'*". 

Oallinectea  bocourti  -A,  .Milne  KilHanli'. 


Very  convex;  areolalioiu' prominent;  i-iiantely  granulate, exi-epi  along  luti'ral  loargin,  where  the 
oarspace  ie  smooth.  Intrametlial  region  very  I oni;,  itx  length  alN>iit  eipial  loitH  jioiderior  width.  Front 
with  four  large  rounded  teeth,  the  median  the  ^nailer  and  a  tittle  leiw  ailvancMl  or  quite  an  advanred 
as  lateral.  Sulxirbital  tooth  short,  triangular,  narrow,  ohtu:^'.  Aniero-lateral  teeth  very  lirnad,  Heute, 
the  last  two  or  three  epiniform.  l.aleral  i<[>ine  fhorl,  ii!<iially  leiw  than  twice  Itie  length  of  prt'ceilhig 
tooth.  I'enultimate  i<eginent  of  abdomen  in  male  coiiKlricteil  in  itn  proximal  jHirtion,  widening  at  luith 
extremities;  terminal  lament  long;  appfrndageK  reaching  to  end  <if  aUlomen,  with  a  double  I'Urve;  tip» 
crowing.  The  Hteniutn  has  a  deep  longitudinal  groove  in  fnmt  o(  alxlouien.  .Vtxlomen  of  female  very 
long,  «flpeeia11y  the  |)(>nidtimate  in^nenl:  terminal  .legment  much  longer  than  wide.  Coflicof  clieli|H>its 
with  depre»H'<l  grannies,  often  uiijieariiix  to  the  eye  almost  i^mo<ith.  ('ari>al  and  diftal  meral  r-plne 
naually  itnrmal,  tliongh  Hometimcf  in  old  H]>eeimenH  rethiced  to  lilunl  projections.  \  broad,  blunt  tooth 
on  anterior  margin  of  carpun  jUMt  below  inner  angl<-. 

Dimennons  ot  male:  l^'ngth  tUfinui'.tlU..'^  mm.:  entire  length, '^.-l  mm.;  width,  l4Unini.;  len^^h 
of  lateral  spine,  10  mm.;  length  of  prece<ling  tooth,  7  mm. 

BarbadiMt;  Honduras  to  Kio  dc  Janeiro;  we«  coaMt  of  .\fric'a  friim  Seneim'  to  Cliinchoxo. 

Porto  Rico:  Catallo,  San  Juan  HarlK)r;  Rio  Bayamon,  alxive  I'alo  Seco:  Aguadilla;  MayagtieK  on 
coral  reef;  Hucaren. 

Liijiii  diiicmilbti,  recordeil  by  (iundlach,  n'preM'titc  one  or  more  sjieciet  of  I'dllimrlir;  connnon 
name  "Jaiba"  (Uundlach). 

Qanni  LVFBLLA  Hatlibiiii, 

tH/flileHnan.  Faiimijapoii..  II.IKSJ.    i  N.rt /-"|-<  lA>n<li.  lnH.j 
LapeOii  Rnihlinii.  I*rw.  Biol.  Soi-.  WmJilnitlon,  x\.  l.Vi.  Ii«7. 

Cloaety  allied  to  J'orlnuw'.  Inner  Hnliorbital  angle  remarkably  prominent  and  tirmly  nniteil  with 
a  prolonB»lion  fnmilHual  joint  of  antenna.  Outer  maxillipeilH  extend  far  tieyond  front;  mems  rounded 
in  fnmt,  its  outer  angle  ol^^u^M■  and  titrongly  produi'eii;  last  two  segments  of  iwlimi"  flattene<l  and 
laminate.  Abilonien  of  male  narrow,  l.bini  segment  narrowing  rapidly  towar<l  distal  end.  Trani'verse 
sutures  of  posterior  half  of  sternum  interrupted  either  siile  of  alKlomen.  under  which  they  do  not  iiass. 
Median  suture  of  sternum  cronaes  the  four  pislerior  segment.'. 
W1-F.  C  B.  IBCXl-l 
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Iiupells  forceps  <  Fahriciiifl). 


Cnra^iace  flat,  hi-xaffonal,  Hiioty  irraimlaW.  K[ii)fai<lrii'!iii<l  i-iiibraiirhia)  linefl  rather  well  marked. 
Potrteriur  inar)cin  very  wtiie.  Anteri>-lHti^ral  iimTniii  anm^i  «itli  i-iglit  very  final],  i-liarp  teeth,  fleparated 
by  wi<le  NinuseB;  lateral  Hpine  lone,  flencler,  and  exteniiin^;  directly  outward.  The  front  (lietweeii 
ant«nnie)  Ji<  foiir-toiitheil,  middle  )iair  Hinall  and  HdnciiU-.  outer  pair  lonfccr  aud  ohtuw,'.  Inner  orliital 
teeth  broail,  nhti]>«;  epiHtiiiiial  t(K>th  short,  not  HurjiaHi'inB  the  front.  ('heli|H>d^  snuioth  and  n>u)ark- 
ahly  lont;  and  elender;  thearrn  eiiiialH  width  of  caraiiaee  near  liui^of  lateral  xpiiiec,  hand  twice  as  Innji. 
Anterior  iKirder  of  arm  with  tour  to  six  Bpinesi;  iHHtlerior  liorder  with  a  H^iine  at  extremity.  Wrist 
with  a  Hpine  at  inner  an^le,  another  on  o«l«r  surfaec.  Hand  cylindrical,  (ileiider,  with  »  spitie  above 
artinilation  with  (-arpiie  and  another  alKive  articulation  with  dat^yliiu.  Finfcem  very  slender,  almost 
fllifiinn,  with  numerous  inntall  t*?eth  on  their  owludent  edin*.  Anibulat<iry  leijc  very  I'omprefiSied; 
ineniN  of  snimminK  pair  short,  almost  orbicular,  aniteil  alK)v«  and  below  with  a  temdnal  i<pine; 
pro  pod  us  elongate;  ilaetyhix  oval.     In  youn^c  males  the  fineerH  an<  shorter,  and  in  (eiiialist  still  Hhorter. 

Dimensions  of  male:  Length  of  meilian  xinuH,  It)  mm.;  extreme  width,  48.4  mm.;  width  at  sinus, 
between  lateral  ppine  and  next  tooth,  :^).5  mm. 

Wert  Indies.  I'neommon.  Porto  Rii^ii:  San  .Iiian  HBrl«)r,  U-tweeii  I'alo  i^iTO  and  Catano; 
MayaKuez,  in  Heine;  Mayatciiez  Harlnr,  7  to  '(  fathoms,  ^lationti  BlViA  and  lil)59;  off  Ihierto  Keal,  tJi 
fathouts,  station  0074;  MayaKuez  and  San  Juan  (tiundlaeh). 

0«DD>  ABEHSHS  Dus. 
Arnucu-  Imiie,  Am.  Jour.  Si^i.  m.  xii.  130,  IWI. 

Closely  ailie.1  to  l\,rl"nii»,  with  wliieb  it  is  sometime;'  unite<l,  Piffers  in  having  llie  [wlate 
emootli  or  without  a  lonjfitnilinal  ridjre-  Su|x;rior  fiiwuri'ii  of  orbit  o|ivn,  V-Hliapiil.  Abdomen  in  male 
narrower  than  in  ty|>i(!Hl  Purlumm,  yet  not  j.-8haiMMl  as  in  <  'ii/lineiir'. 

Areneeua  cribrariua  (I^marek), 

Nat.  Anfm.  miiK  VeiX..  v.  2he.  iNls. 

^.  Expl.  K|is1..  I,  290.  IMU:  pi.  ivin.  I,  2.  If-Vt. 

Carapat^e  wide  and  almost  smooth  to  the  nakeil  eye,  hut  throU);h  the  lens  it  apfiean)  eloM^ly 
covered  with  fine  granulations.  Front  narrow,  much  less  advanced  than  outer  nrliilal  angloH  and 
anne<l  with  six  teeth  (between  the  orbits),  the  two  median  more  prominent  than  intermediate  ones, 
whioh  are  |«rtly  coaleweil  with  median;  outer  pair  obtuse,  wide,  and  separate<l  from  preceding  by  a 
wide  cut.  Sujierior  Ininler  of  orbit  divideil  into  three  lobes  by  two  wi<)e  incisions;  inferior  orbital 
bonier  nnieh  u<lvance<l  at  inner  end.  Antero-laleral  teeth  wide  and  covered  lie.low  with  hairs  which 
screen  the  interspaces;  the  fin<t  narrower  than  the  laiit;  lateral  horn  strong,  pointed,  anil  a  little  longer 
than  spaee  occupied  liy  two  latit  teclh.  Inferior  orliital  Ixirder  interrupted  hy  a  wide  external  fissure. 
Fterygiwtoniian  regions,  epistome,  and  antennal  region  covered  with  hairs.  Endoetome  smooth. 
Meruw  of  onter  maxillipeilH  narrowing  nmch  distally.  Cheliptxls  short,  Thri"!-  spiniw  ami  the  menis 
in  fnint;  one  spine,  alniwt  tulKircLilifomii  is  at  a  little  distance  from  end  on  |H>slerior  Ixirder.  Wrist 
with  two  spines,  one  inside,  the  other  out.  Hanil  short  and  swollen,  crossed  by  graniiloiis  carimcand 
Burmounttn)  by  two  short  spines,  one  alwve  articulation  with  wrist,  the  other  alM)ve  movable  finger. 
Ambulatory  feet  tuit  long,  their  last  articli*'  very  wide.  Swimming  feet  very  stout,  the  nienifl  some- 
what rounding  an<t  unarmed.  Sternum  si iiiH)lh,  abdomen  of  male  triangular,  mar^nsa  little  sinuous, 
last  article  very  pointed. 

Garapace  and  chela?  violet  or  yellowish  brown,  covereil  with  a  multitude  of  round  spot*,  either 
whit«  or  light  yellow  (A.  Milne  Edwanis).     These  spots  are  present  in  alcoliolic  specimens. 

Dimensions  of  male;  I>ength  to  mwlian  sinus,  44.5  mm,;  length  to  tip  of  median  pair  of  twlh, 
4«.2mni.;  entire  width,  10:t.«  mm.;  width  to  sinus  in  front  of  lateral  spine,  m.h  mm. 

Fnjin  New  Jerwy  to  Uio  de  Janeiro;  liidf  of  Mexi<ro.  I'orto  Rii-o:  San  Juan  Harl>or  at  I'alo 
Secoand  IwtwecnPaioKeeoandCatafio;  MayagueK;  Hociiienui  llay;  I'layade  I'oniv;  Arroyo;  Viei|ues; 
Aguaditia  and  San  Juan  (Uundlavb). 
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OaBQi  CHAKTBDELLA  Bathbuu 
CroHitit  StimFwD,  Ann.  Lye.  Nal.  Hist.  N.  Y.,  vir.  22ft.  1«60. 
CHarybdeOa  Ralhbuii.  Proc.  Biol.  Sou.  Washington,  xi.  166. 18OT. 

Carapace  narmw.  Front  wide;  front  proper  (excImUn!;  tlie  iiuier  orbital  angle)  aix-toothed. 
A ntero- lateral  border  cat  into  nine  teeth  alternately  laifie  and  email.  Basal  article  of  antenna 
produced  into  orbital  einus  ao  as  to  separate  flH(^lluin  from  orbit. 

Key  III  the  Porlo  Jiicnn  rptriei  n{  Ihr  i/fruin  ( 'hitnjbileUn. 


Oliiuybdella  rubra  (Lamarck). 

fDTluiiiw  ruber  L«iniin:k.  HIM.  NsL  Aulm.  mna  Vert.,  v.  '260. 1X18. 

(Vtrniiu  ruber  SLimpHcin,  Atiti.  Lye.  Nat.  Hist,  N.  V,.  vii.  :£ffi.  IHia 

.JfMarumlKTA.  Milne  Bd wards.  Arch.  Miu.Hbt.  Nal.  Purls.  x,H4^pl.xX][l,  I.  l.IHSl. 

CharybdtUa  raftra  RatHbun,  Pror.  U.  S.  Nat.  Mus.,  xiii,  «91,  IMO. 

Carapace  hexagonal,  miiuoth,  and  pubeei^ent.  Front  cut  into  eight  teeth,  the  two  median  more 
advanced  and  larger;  directed  forward;  those  of  second  pair  more  pointed,  directed  slightly  outward 
and  aepa,rated  from  those  of  third  pair  hyadeepcut;  third  jiairRharp,  directed  forward,  and  not  deeply 
separated  from  tlioHe  of  fourth  pair,  which  conHtitute  the  inner  orbital  angles  and  are  brood  and  blunt. 
Baaal  article  of  external  antennte  carries  a  spine  below  insertion  of  movable  portion.  Of  the  antero- 
lateral teeth  or  spines  the  ninth  is  scarcely  longer  than  first,  third,  fifth,  aiid  seventh;  intermediate 
fpities  strikingly  smaller.  Merus  of  chelipeds  armed  in  front  with  from  four  to  six  spines  of  unequal 
size  and  at  extremity  of  its  posterior  border  with  a  very  small  spine.  Wrist  with  granulous  create,  a 
large  spine  inside  and  three  suiall  spines  on  outer  face.  Hand  crossed  by  in^itimlous  carinie  and  armed 
above  with  four  spines  alternately  placed,  two  on  inner  border  and  two  on  outer  border  of  upper 
surface. 

The  )^neral  color  is  a  violet  re<l,  more  or  less  marble^l;  extremity  of  all  tlie  spinee  black  (A. 
Milne  Edwards). 

Dimensionsof  male:  Length  to  sinus,  40  mm.;  extreme  length,  43.5  mm.;  extreme  width,  68.8  mm. 

Charleston  fiarbor,  8.  C,  to  Brazil;  Acapuico;  San  Salvador, 'Central  Amerii'a;  Panama;  West 
Africa  from  Cape  Verde  Islands  to  Loanda.  Porto  Rico:  San  Antoulo  Bridge,  Son  Juan;  San  Juan 
Harbor,  in  fish  trap;  Mayaguez;  Arroyo. 

OluuybdeUa  tumidula  (Stimpeon). 

AtMoat  lumiduliu  Stlmpwn,  Bull.  Miu.  Comp.  Zool..  II,  149.  1X71. 
KrptuooK  bimUtalM  A.  Mllnc  Edwunte.  CiukI.  Rfg.  ilex..  218. 1S79. 
Ooniiu  lilapinomi  Mleis.  Vbattaintr  Repl,,  Zool.,  xvii,  1H8,  pi,  it.  (.  'i,  IMI6. 

Carapace  narrower  than  in  C.  rubra,  pubescent,  granulated  toward  mar^ns.  Ldst  spine  of  antero- 
lateraJ  border  half  again  as  Icing  as  seventh  spine.  The  small  alternate  spines  diminish  in  the  following 
order:  Second,  fourth,  sixth,  eighth.  Frontconvex,  prominent,  projecting  much  lieyond  level  of  outer 
angles  of  orbits;  teeth  rouade<l,  the  two  middle  ones  being  smaller  than  second  pair  and  most  promi- 
nent, separated  from  second  pair  by  a  rather  broad,  shallow  sinus;  a  narrow  sinus  between  second  and 
third  pairs.  Third  pair  very  slightly  separated  from  inner  angle  of  orbit.  The  separation  of  the 
antennal  flagellum  from  the  orbit  by  a  process  from  the  Ijaeal  joint  is  not  so  welt  marked  as  in  ('.  rul/ra. 
Chelijieils  rather  short;  menis  armed  with  three  large  an<l  one  small  spine  on  the  front  edge;  spine  of 
outer  extremity  of  posterior  edge  of  nierus  almost  olisolete.  Inner  spine  of  carpus  long,  reaching  a 
third  the  length  of  palm.  Only  one  spine  on  superior  margin  of  hand;  another  at  articulation  of  carpus. 
On  the  merus  joint  of  posterior  pair  of  ambulatory  legs  is  a  denticulated  extero-inferior  margin,  but  no 

Dimensions  of  male:  Length  ti>  sinus,  20  mm.;  extreme!  length,  21  mm.;  extreme  width,  31.2mm. 

Bahamas;  Florida  Beefs,  37  to  40  fathoms  (Stimpson),  to  Babia,  Brazil,  in  shallow  water  (Miers). 
Porto  Bico;  Mayt^^ez;  Maysguez  Harbor;  Boipieron;  off  Vieques,  14  fathoms,  station  6085.  Small 
specimens  only. 

Stimpson's  description  does  not  agree  in  all  resi>ects  with  the  aliove,  as  his  ty|>e  van  only  a 
quarter  of  an  inch  wide.  In  such  small  specimens  the  lateral  spine  is  longer  and  the  uoteh  above  the 
antenna  is  obsolete. 
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Tribe  OXYRHYNCHA  or  MAIOIDEA. 

CanipaiT  nurmwcl  aiiU^rtorly  uixl  ri*<traU-,  witli  the  )ii;]iati(;  nyionB  i<niall,  liie  hranchial  lurpK. 
Epuitonii!  KcitcrHlly  lan!>'.  Bmral  frame  [luailralc,  with  anleriiir  iiiaririn  nlrajjihl.  Nine  psini  of 
braiu'hiii',  witli  the  efferent  ehanueli<  cijienhiK  st  the  sides  i>[  the  eiidoBtoMie.  T)ie  afferent  chaniLcls 
o|>en  behind  the  ]>teryKoBtoiiiiaii  retsioni',  in  fmnt  i>f  the  Ibuhw  of  thu  i-helifH-ilM.  Firet  antenmi-  lonpi- 
tuilinally  foldeil.  Third  maxillipe<lB  with  tlie  fifth  joint  artieiilateil  at  tlie  a[>ex  or  at  Ihe  front  inner 
anjfle  of  th<-  fourth.    (.Tenital  or^nf  of  male  inuertMl  at  bases  of  lawt  pair  of  trunk  It^. 

Family  MAIIU£  Leach,  iSv,. 
Banal  joint  of  aiileiiiiH' well  ilt>velo[>i.'<l.     ('heti)>e(tt!  lutually  not  u  (ireat  deal  lonjier  or  more  tnau- 
sivc  than  the  other  lei^. 

Keii  III  t)K  I'lirtu  Kiniii  yruerii  o/ the /timilij  MitiirUi: 
A.  BamI  jolnl  of  Hntciiiia:  ux  Ircmtly  nlenclcr  irirmiiihinil  unit  iuiihIIt  limjt.    Eirw  nrlllMUl  nrblu  aixl  iii>t  iinicrsli^l. 
H.  rnmpnce  tlcjiKn"*.  imrrowi-d  in  (mill.  •  KiUtiihI  luuilUipeiln  wimi'what  iic<lilunD.  wlih  tht-  psiii  liirtii^  nnrt 

r.  RiKtrum  cjitreinel)-  liiiig.    DBttyll  or  nmbiiliilury  lejn  lunirer  thuii  the  pmiaKll -■feNnriHtr/iM 

(V.  Riif^mm  KhurU    lliu-lyli  of  ambdlalory  li-ffii  iihorU^r  Itutn  the  prup<xll I*adurMa 

B'.  CHnipHi.'t'  uniHlly  subtrimiinilBr,    Kilcninl  niax<IUi>f<li'  wtlh  Ihe  mvriiH  al  lewt  rh  hnwl  lu.  Inrliluin  and 
the  palp  nmull.    Basal  jinTitotanlenna?  flaiU'iuil  cir  "itiphvb  veiitrallv, 

C  Ko IiMrtbcular aplnp iff  looth  „,,,, -.--- -.,..- --.,-- ..Epinnt 

C.  A  ponucuUmi'lnvoTliMiih. 

1>.  Kyf-stalkKlinigaiidi'lvndcr Eitrlnr1"i/t 

If,  Efu-slBlka  not  hmg  and  ali^Tidvr. 
K.t'anipai.-edopivaiieil.ihv  bnnrhinl  ni[ioiun.-un«lilei>i1il>-  nHiifiioii  [xiniertorly  ami  liiifrnlly.-ii  ihnt  Ihrlr 
lalpraliiuirittnHiin.'TlHitilL'fr'iiii  abovp fur mnrli  llii-lr  ulu'li'  UiiEth. 

F.  I'iMtiirulariqilncuHiully  larKc.    Hepatii.'  reclon  raihtr  rfiniilii  (mm  tlid'yu iiiIMn 

P.  I^wtoi-ulariipliwiiliiall.    llepalii-  rvfrlim  apfmixlmalllitc  Hif  I'yt' Rn/mrAoH-irHi 

E'.  Cnmparv  hlKhvran)  nture  coiivvx,  liniiirhJHl  niilnn!i  not  remarkalily  flntu-ineil.  Ilu'lr  iHterni  miinitiiH 
(or  till-  niiKt  iHrt  iHTMblv  in  a  itoiwl  view. 

K.  RoHtnini  lillirt  urnotcliMl Jinjii'ifmn'ftn 

¥'.  RontniDi  ^Umpk;. 
a.  No>pin(:i>nn)i|><;rnianclniif  ortiil .liinMnii.- 

B.  BaiuU  joim  ol  antvniis  [ruiMiHi-irtanKiilir.    Kyis  withoul  Iriie  ll^l.ll^;  cyp-staiku  vi-ry  .iBirl,  ronmiltNl 
benmh  a  MiprHUrutar  K|>ine. 

r.  Anli-nnit  Miiu'esleil  lieneaih  Ihcnmlrura Fpinlim 

f"'.  Anlernit  nirt  cnncmlnl  biiivath  thi-  nmlruin imiM-ufii 

b  .  Baxat  Julnl  lin>wl.  umally  Hthi-ri-xtf imlvdy  pnaliued  uulwacd  la  with  liir'Jdixtaliiphio.    Gyvii  wlih  nrbiti. 
I',  Orbld'  riKliiui'nIary,  vllh  a  laritv,  bliinl,  i-upiied  poMucular  prin-tw  iiiki  whii-li  Ihe  c]-eia  relraclile,  Inil 
in  n<il  iHimplvU'iy  i-iHu-ml<^.    Kyr-nlalbi  nhort. 

II.  Carapaii' i>va1.«bliiuK iTi.n-irw» 

D'.<'anipai'u  'iiMrtallKlllar. 

E.  (^rapw-i;  amn-d  wiih  apliiu"  nf  iirumiiinil  liibereim .v^romndtja 

E'.<'HrapHi-i.-alTn<>iitHnii>i>(li ptim 

C.  Orliii"  ciimplrli;,  iifUjii  lubiilar.  MioiiilfU'ly  •■i>iii-™Un«  rtlrariMl  vrr. 
D.  MiTHljolntHiif  ambulabiry  li-KHwilh  ■iinliniiniiH  Inmiiiatvi'ipHnKliint. 

E.  ranpBiv  vpry  hfKli  ill  tnlrtdlc:  lii-iNi"  Kreal<-r  ihan  half  (be  uMlli Hmat 

E'.trarapiu-e  not  high:  heighl  liw  than  half  llx^  widlh Ttm 

D'.  Mvral  jiilnlii  iif  amlinlHUiry  Ii'kh  wltiHHK  (t>nl<iiii<iii!<  laminaU  i-xiansiim^. 
E.  I'Ingenoipiiiiii-i'biiiH-d  al  tip>. 

F'.  rnrapiuv  snlilrlHiiKular.  narniw  In  IbhiI.    ilrhllnilliti-lly  (ibll<ini'ly  liirwdrrt, 

<i.  (irbltHi'mlrr .,,. THffipftnw 

u'.  orbilH  ck'ntalf  or  Hplnot MHIinLc 

£'.  FtngeiH  ai-iitu  at  Uim. 

F.  CarapHi-c  vtilh  H  serlw  of  Inleni  I  xpiiien  or  lii-lh .■arimnVnioj* 

F'.  Caraiuui-  wiihuui  n  «iTii-»  of  lulrral  spinii-  or  ii'fih. 
G.  Riwlrai  honin  (.vntiitii""--. 

If.  Hornn  lonji  and  bIvii'Iit lApluplm 

H-.  HurnKHhort.  Iiruadnliil  flal Lism 

li',  Ebxlml  hiinisiKil  voiitiKiioii-. 

H.  PnvrhilHl  B|iini' rxlrcnu'ly  ■■niK IHrmrrroUUt 


I.  Ortillii  tubulul'.  pruji'ilinit HaetvcaJonui 

['.  ortiili  iviib  KJoscd  asmire!..  bul  iioldiBtiucilytubuiur  and  projecting Xicrophryi 
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Oanai  BTKROBTNGHUS  LanuMik. 

Lrjilopndln  Lenrh,  Zonl.  Migc'.,  ii,  l,i,  18lf>.     (Not  I.erilaviKlii  iJ^wh.  Edln.  Elil-yi-.,  Vll,  431.  Mil.  I 

mouirsu-hu'  Uman'k.  Hi^.  Xal.  Anlm,  wubV.tI.,  v.aW,  l»IH(|«rl).    (N'm  !llniar)iv«flt>i'  Ijilr.'iilc.  I.S'J5,  nor  Sln>OTync)>wi 
Milium  EiIwhrKIKH.) 

Carapace  trianKutar,  longer  than  bmai).  Rostnint  very  eleiider,  ll«Hene>l,  limp-r  than  tlie 
oarapatv,  ite  kleral  nmr)i[int)  fliiimiliferciiis.  Oriiild  not  ileliiieil;  |i<>storl)ilal  f=i>iiie  small.  Kytw  xhnrt 
anil  not  retrai^lile.  Batal  Joint  <>E  antenna  very  I'leiiiler;  tliwelluin  fi>r  tlieiiim't  jurt  mneealetl  beneath 
the  rostrum.  Kpwt^mie  very  lar^ce.  Im'hiura  tit  external  niaxilli)ieili*  proiliii'eil  at  ila  atitero-intemal 
angle;  menu'  Bonifwhat  oh<'<inlate,  bearin)f  the  next  joint  at  its  externa!  angle.  AtKlonien  in  male 
iix-aexiiieute*!,  in  female  five-iietEnienteit.  ('heli|>eilr<  ton)!  and  Niender,  with  nifnu,  earpue,  and  palm 
subcylinrlriciil:  Hnxerx  mueh  Mhorter  than  palm,  Inner  inancin."  <<enlate.  Ambulatory  legs  extremely 
lODg  and  Blender,  eHpet-ially  the  daetyli.     All  the  U'p'  f>pinulifen>ttf. 

Stenor7iichua  Ba^ittarius  (Fabrieiiif).     Aryow  Cruh;  AraSiu  del  mar. 

Canm  tagaiariur  Kiibrli'liu.  Em.  Syii.  pmonil.  et  aiii>l..  n.  44:!.  1783  (pen). 
Leptopodia  taffitlitrUi  Lew^h.  Zonl,  iiim:.  II.  lA.  pi-  67,  JKl.'i. 
Stnoriniflaim.ietimlii  LsiDHrck,  Hint.  S'nt.  Anini.  khiik  Ven,.  v,  237,  W. 
Stmoryiirliiu  tainltarlvr  RHiIlbun.  Vrtu:  Biol.  Sni'.  Wn-ih..  XI.  IRK.  IKUT. 

Carapaee  nakeil.  I«n)itli  (if  nwtram  varying  from  tilixlitly  longer  than  carapace  to  twice  as  long. 
Propodiis  of  t-heliped  iifually  alHiut  2.«  tinteii  the  length  "f  dactyluii,  hut  varies  from  2.5  to  4  time.-. 
Ambulatory  legs  ot  flret  [>air  fnmi  H  to  H.H  times  the  len^h  of  i-araiwce. 

Carapiuv  etriped  with  liandK  of  while,  brown,  and  hlaek,  which  extend  iMckwani  from  median 
line  to  posterior  margin.     Pinjter*  bhu',  their  teelh  oninge.     Spines  of  rostnnu  and  feet  orange  red. 

JhmenKions  of  male:  I^'iigth  of  raraimi'e  and  ro»truin,  4S.;{  mm.;  length  of  nistnnn,  2.^.2  mm.; 
width  of  carapare,  19  mm. 

From  off  Cape  Hatterac,  North  Carolina,  to  Rio  de  Janeiro,  Brazil;  BenniidaH;  Meihterranean; 
West  Africa.  It  hoe  been  found  in  deptliH  varying  from  2  to  814  fathonis,  but  occurs  u.-<ually  in  less 
than  ,50  fathoms.  Porto  Rico:  San  Antonio  Rridjji',  San  Juan;  May^niez  Hartwr,  75  to  76  fothonie, 
station  606:1;  off  Vieques,  6  fathoms,  station  (iOOI>. 

a^noM  FODOCHELA  BUmpion. 
Pudochfla  fUlmpKiil.  Ann.  I.yi-.  Nat.  Hi-t.  N.  Y..  Vll.  IW.  IHSU. 

Carapace  somewhat  depreeaeil,  elongate;  gafllric  region  narrow,  swollen.  Rostrum  arenate  or 
triangulate,  Bometirnes  prolonged  in  a  spine,  or  very  short  anil  bilol>ed.  Kyes  with  short,  stout  pedit-ejs, 
which  terminate  above  in  a  prominent  tu))ere.le;  cornea  oblique,  morf  projecting  alKive  than  l>eli>w. 
Postorbital  tooth  K'mote  from  eye  and  either  well  ilevelopeil  or  reiliKHil  to  a  granule.  r>usHl  artii-le 
of  antennir  very  narrow,  longitudinally  sulcata  In  miihlle.  Sti-minn  of  male  either  nearly  smooth  or 
deeply  channeled  betwe<'n  the  t^ments;  ot  female  conrave,  cleep,  niaiyins  elevaleil,  laminate,  fonning 
a  i»)ieiile.  Abdomen  of  male  with  la^t  two  negnient:<,  of  female  with  last  three  i>eginerits,  i^oaleseed. 
Chelipeils  of  moderate  length,  menu'  curved,  trigonal;  palm  either  slender  or  dilated.  Ambulatory 
legs  eleiuler,  i>uh))rehenaile. 

AVi/  If  lUr  Pin-tn  Rinni  njw-ciw  o/  Ihf  gnu'"  I'lMlnrhetii. 


Podochala  niacrodera  Stlmpnon. 

n.  Lyt'.  Nat,  HiX,  N.  v..  VII.  196.  U*6(k  A,  HIlacEdwajnlx.CniM.  Kf'g.  Mex..  mi,  pl.x 


Cardiac  region  depresseil,  bearing  one  low  tubercle;  gastric  region  with  two  median  tulx^n-les; 
hepatic  region  swollen,  its  tubercle  very  small;  a  small  tulierclo  on  pterygostoinian  n-gioii.  Rostrum 
ahorl,  tiiick,  sulitriangidar,  obtuse,  flat  above,  margins  ineline<l.  Basal  aiilennal  joint  much  narrower 
anteriorly  than  pooteriurly,  margins  thick  and  convex,  utiilixl  for  anterior  third.  Sternum  of  niale 
with  smooth  convex  segmenta  separated  by  ahailow  grooves;  in  front  of  the  alxlomen  are  two  white- 
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tippeil  tuberelw.  First  abdoiniiial  se(riiii^rit  in  male,  and  first  and  pefoml  in  female,  willi  a  white 
median  tnlieivle.  ChelipeilH  of  male  stiiMi,  pn)jH>iti  iniieh  dilated,  (In^ra  widely  >i;aiiii>fi!-  Anil)ulat'iry 
1<^  of  flrst  {lair  almiit  2.5  times,  i>f  tiei-oml  pair  alxmt  1.0(i  tmiaf,nf  foiirtli  i>air  altniit  1.33  limes  the 
lenRlli  i)f  i'araj)acf.  PTOpodus  of  last  Ihrw  )iairs  acytlip-i'liapO'l;  tlial  is,  llie  liistal  jmrticin,  or  that 
a^caiii'^  whieh  the  dairtyliui  folds,  is  curved. 

DhnenmoDf  of  male:  f^n^h,  15.2  mm.;  wi<llh,  II  mm. 

Bahamafl;  Fluriiia  Keys;  West  IndieK.  Jfepth,  2  to  UJ  fathoms.  Porto  Rico:  Off  Vieques,  14 
fathi>iiis,  station  6085;  off  Cii1el>ra,  14}  fathoms,  station  (iOWl. 

Podochela  riisai  Rtimp»«>n. 
Pndorhtta  riitti  Mimpum.  Ann.  T.yr.  Nat.  Hisl.  K.  Y.,  VII.  196,  pi.  n,  f.  (i,  IfWO. 

Cara|iaoe  witli  a  canliac  and  a  gastric  spiue;  a  gastric  tnl)ercle  in  fnmt  of  spine;  also  a  flattened 
spine  on  the  he|)ftticr(!((ion  pointing  downwanl.  Eostnim  hood-shajxil,  with  a  tiieilian  carina.  Supra- 
orbital niar([in  thickened.  Postorbital  tooth  small,  tHl>ereiiUte;  txihindand  Ix^low  it  a  small  tu>>ercle. 
BbsbI  antenna)  joint  deeply  roncave,  with  thin  laminate  martrins.  fcimiintc  a  suliai^nte  an^le  anteriorly; 
brooder  poct^riorly,  postero-latera)  angle  <lilaleit.  Pter>^istoiniaii  riilfje  laminate.  St(.'rnuiii  of  niale 
with  wgmeutji  flattened,  separated  by  deep  )in>oves;  area  in  front  of  alHliimen  protuberant,  bitubercu- 
late.  Chelipeils  in  Iwith  sexes  slender,  maniis  ntrt  dilaltvl,  lintters  in  I'ontaet.  First  pair  of  anibiilatory 
\egs  inneh  stouter  than  the  others,  almiit  'i  times  the  leniith  of  iiirapare;  scrond,  third,  and  fourth 
pairs  decreaeiuK  regularly  in  length,  tlie  sei'ond  jiatra  little  nion'  than  twiiv,  the  fourth  |>air  nearly  1.11 
times  the  length  of  mrapeee;  pnipodl  thiekeneii  distally,  dat^tyli  slightly  eiirved.  Carapace  an<l  le([s 
omamenteil  with  tnfts  of  cnrlefl  hair. 

Bimennons  of  male:  Ix^ngth,  14.6  mm.;  width,  11.2  mm. 

FromCaiieHafterastoFloridaKeys;  Gulf  of  MexiiTo;  Bahamas;  Westlndies;  Bennudos.  Depth, 
3to  49  fathoms.  Simth  of  Pernambneo,  30  to  i^O  fathoms  ( Mieis).  (Iff  St.  Thomas,  20  to 2aiathoms, 
station  6079;  off  Vieqneo,  6  to  15  fathoms,  nations  flOll I  and  6096  {Finh  ITnii'k). 

Oenu  XPIiniS  Batbbnn, 

Apocraioaui  \,  Ullnc  Filwardx.  CniM.  R^.  Moi..  )Hi,  isTs.    IN'nmp  pn»niij>ipi.) 
.^C^nHK  RalhlHin.  Pmc.  Blol.t^oc  Wiuh..  Xi,  iW,  IH9T. 

<'arB|iai>e  short,  wide  In^hind,  very  narrow  in  int*^rorbital  region.  Rostrum  short,  siiblnincate, 
with  a  nieilian  cmargination.  ITpperorbital  iKinler  i-ery  high;  no  ]M)storbital  angle.  Kye  peiluiiclee 
short,  with  a  flat  upper  surface,  a  tul>cr<^te  on  anterior  margin  and  another  at  eniargination  of  cornea. 
Extremity  of  Itosal  articles  of  antenna  visible  at  sidi's  of  fnmt;  itw  onter  difial  angle  sharit.  Merus  of 
maxiflipeds  somewhat  L-shaped,  prodiiin-il  at  anterior  outiT  angle  and  posterior  iriner  angle.  The 
last  two  abdominal  segments  in  male  and  the  last  three  in  female  are  eoalesce<t.  Oheli|ieds  >>hort 
and  feeble.  Andnilatory  l^s  short;  meral,  carpal,  and  pro]Hnlal  jointH  thickenei)  in  middte;  dactyli 
slender,  folding  againnt  prdjHHli. 

.Spinua  septemapmoauB  (A.  Milne  Kdwanls). 

Apocrtmmtt  nflaatplnotya  A.  Milne  EdwardB,  rm.'il.  Ri^k.  Mct..  ISS,  pi,  sixv,  I.  Si.  IH?9, 
..^fnui  tnit/Mtinminit  RsllitHin,  Riill,  lAh.  Nut.  HIhI.  Slalrj  ITnlv.  Inws.  ir.  ■2M,  \mn. 

The  carapace  and  feet  bear  a  few  hi>oke<l  hairw.  Oastrii'  region  very  narrow  and  high;  it,  as 
also  the  cardiac  r^on,  is  mirmounteil  by  a  very  stout  erect  spine;  a  third  meilian  spine,  sliorter  and 
directed  backward,  is  situated  on  first  article  of  abdomen.  Each  branchial  n^<m  ijirrit  s  an  ere<'t  spine. 
Two  shorter  spines  directed  forwanl  surmount  orbital  bonier.  The  gastiii  region  bear",  in  front  of 
median  spine,  three  or  four  small  tu)>en'les,  one  or  two  median,  and  one  lateral,  uut^idt  these  there 
is  a  triangular  laminate  tooth  or  spine.  Otherwise  the  surfaee  is  smooth.  The  hejMtic  region  terini- 
nat«<  below  in  a  laminate  tooth;  subbranehial  margin  dentate.  Front  very  short  and  formeil  of  two 
rounded  lol>es  t^parateil  by  a  narrow  eut.  Antennulary  fotwettee  extend  nearl)  to  extremity  of  front, 
separated  by  a  partition  develojied  itiferiorly  in  a  triangular  tiKjth.  Basal  ariii  le  of  antenna  very 
deep,  with  a  prominent  crest  below,  which  near  the  anterior  enri  bifurcates,  the  longer,  outer  branch 
rontinuii^  to  epistome  where  it  terminates  in  a  lobe.  Exognath  of  outer  maxillipeds  t<H>thed  on 
outer  tiiargin.  Sternuni  of  male  witb  pniininent  transverse  crests.  Abdomen  of  female  |  tteii,  anil 
with  a  smooth  median  carina;  terminal  purtioii  tuberculate.     ('helipe<U  grannlate;  niannns  of  menu 
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tiilM-rrulate;  palmti  flcmler;  liii)>cr!'  jjapinp  nightly  in  iiinU'.  ^ViTiliiilHlorj'  Ufgi  tiilH'rt'itlatc  l>e)iiw; 
ilartyii  Iiuiry. 

T>-n^)i  of  caretHuv  of  iiialo,  10  mm.;  width,  )4  nun. 

(JiiU  of  Mexico;  Florida  StrailM;  Bahama  Banks.  Di-pth,  14j  to  :t7  fathoms.  Oft  St.  Thomaa, 
20  to  2»  fathomn,  Ktaliou  UOTfl;  off  Cillehra,  14}  to  t.^l  fiithoins,  F<tati(iim  (iOKB,  tjOKT,  GOlKt;  oH  Vioqiies, 
15  to  21  fathoiiiH,  Mati>m)>  <Xm,  mil,  fKn)2. 

Ocnni  EDCniETOFS  BUmptaa. 

(■araimoi-  oblong.  Riistnini  small,  liilitl,  little  iIeflex»Hl.  Kycs  very  lonjj,  ivachine  murh  l)eyon(l 
till-  inarj^ina  of  Ihc  <sr»paiv.  OrliJtH  xniall,  indiminK  <'i>ly  Immc  of  eye  |ic(limd(v;  external  an^le  acute, 
H|>inlforni;  siiiierior  margin  with  on*-  fiMsiire,  without  tit'th  and  Hpiniti.  Anlt'imiilar  fowKP  not  deep, 
ronnil,  marpiiis  ohtumi.  Rsaal  article  of  exUrnal  antenna-  Mmall,  iinneil  at  external  aiicli-  with  a  minute 
tiv'th  or  Rtiine;  movable  part  ileprewieil,  first  ami  we<-on<l  artic-kw  very  bniail.  K|iiMtoiue  very  short,  or 
waiitinft.  Bucfial  (Mvify  very  hronil  anteriorly.  Meras  of  outer  uiaxillijieils  longer  than  browl,  outer 
front  ftnt;le  prominent;  iwlirtw  nwollen  at  l>a«e;  exognath  reaching  licyonii  endognath  anteriorly. 

Eucinetops  blakiana  Kathbun. 

Ajiteni-laterol  niarii^im  slifchtly  iionverging  anttriorly,  nearly  straight.  Snrfftee  uneven;  median 
regions  elevale<),  hepatie  region  ilepresiieil,  se{>arali>(l  from  limiichial  liy  a  deep  hollow  and  a  marginal 
Hiniw.  Ant«ro-lateral  margin  lul)ennitate,  a  spine  at  ]iosten>-latenil  angle;  a  few  additional  tuherclee 
on  upiwr  siirfa<-e  of  branchial  region.  Front  deprwseil,  with  two  rounded  IoIk's,  tipp<>d  with  a  small, 
sharp  Bjjine  and  ne[iarateii  by  a  V-shapwi  sinun  Outer  orbital  tooth  loiigt^r  than  broad,  aeute, 
uptumeil,  Fieparated  from  uptM!r  margin  of  orbit  by  a  narrow,  roimdeil  ninuH.  Kyc-xtalkij  filling  orbit, 
lajH-ring  to  near  cornea;  tip  Hiightly  enlarged.  Antero-external  lobe  of  firxt  niovable  joint  of  antennie 
inoilerately  develoiied,  not  reaching  eiid  of  rostnim.  Alnlonien  com)HiH(-<l  of  tn-ven  free  segments  in 
lioth  Hfxes;  in  tlie  male  conntricteil  at  (ifth  weginent;  sixth  aegment  with  convex  lateral  outlines; 
seventb  ronnileil,  broader  than  long.  Ch<>lii>eds  small,  smooth,  and  shming;  inerus  sublrigonal; 
carpns  with  a  tubercle  above,  near  merus;  hands  i-onipreseeil,  man(>ni<  converging  tiiwanl  fingerx. 
Ambulator}'  Itw*  8ul)cylindricftl;  ilaclyli  very  slender  and  much  eurveil.  (!ara|>ai-e  and  anibtilatury 
legs  elotheil  with  hair. 

length  of  female,  (1.4  mm.;  wid(h,  4.6  mm 

Arroyo;  one  immature  female.  This  sjxx'imen  clifiers  from  the  typefl  in  having  a  Hmnll  spine  at 
outer  angle  of  Itasal  jonit  of  antenna-.  In  the  typen  the  tooth  al  that  angle  is  more  Hiningly  developed 
ill  the  male  than  in  the  two  a<lult  females.     Port  Royiil,  .laniaica  (ty)ie  locality);  Bahama  Banks. 

Oenai  COLLODEB  BtmiploQ. 

(iMiKlft  Stimiwon.  Ann.  Lyr.  NhI.  Htnl.  N',  Y..  vtl.  I9».  1160, 

Carapace  ovate,  triangulate.  Rostrum  short,  entire  or  bitid.  Postorhital  proce*<s  lan?e,  triangular, 
•^liarated  (mm  inipraorbital  arch  by  a  deep,  o|)en,  marginal  fissure.  Kyes  ot  moileratc  length, 
partially  retractile.  Baaal  joint  ot  anleniia  with  a  terminal  tiKitli  or  spine  and  two  margins  more  or 
lem  dentate,  tlie  inner  margin  in  a  plane  at  right  aiigleH  to  the  outer;  tlagelluni  longer  than  rostrum. 
Merus  of  outer  maxillipeilp  olx-ordate,  deeply  cut  on  distal  margin,  Htrongly  prmluceit  at  outer  and 
inner  anglex.  Chelipedc  of  incslerate  length;  mems  trigonal,  i-urved.  Ambulalory  legs  of  moderat* 
length,  the  Hrst  jwir  a  little  more  than  twi<*e  the  length  of  <»rapa(£;  second  {«ir  about  the  same 
length  as  first,  siimetimes  longer;  third  pair  usually  shorler  than  either;  four"!!  |iair  the  shortest. 
Dactylistyliform,ra|iable  of  being  folded  against  penultimate  joints,  and  wi  foniiinir  a  sort  of  anchor  by 
which  the  animal  lan  attach  itJwlf  to  foreign  Hul»itani«s. 

Abd{imen  of  male  with  six,  ot  female  with  flvi;  segments.  Surface  usually  hairy,  the  haire  col- 
lecting and  retaining  particles  of  mud;  n)>|>er  surfat-e  of  l<^  furnished  with  eurveil  hairs,  lower  surface 
with  long,  straight  haira  or  bristlea. 
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Knililh.'  Pi.il..  Jiii^iii  »i^i-in  .,J Ihf /iruim  fiJMrs. 


Campa**  flatlfiieil,  nmrwcly  jininillnle  on  fnmtfll  re);<<i«- <'«*  ["i"!*'!-!'""  jKirliitn  nt  llie  i-RrH]>ac'e 
iiii-liiiliiiy  llif  iiiofl  jinilnlK'Hiiil  imrl  rit  I'aniiKi-  reKi'W  ami  Hh'  "iiler  »iiil  Idhit  imrlioiii'  uf  the 
lirHiii'liiHl  an<l  lieiMlii-  rvK'"'"';  »  f''«'  jt™""'^  '"  <*nler  uf  puitrii'  tvitinn;  citlierwb*  wnimth;  im  citinta 
niir  tLi1ieri-]|-7i  (111  Mievliaii  line.  Itiwitniiii  wjtli  lun  hliiiil  U't'tli  i^|>nntl<:^l  liyanamiH-  situit<,  Inter- 
aiileiiniilar  liHrth  xiiiiill.  I'listnrliilal  tiNitli  Kiilitriaiipilar,  aiilt-ricir  iiian(i"  I'liuvex,  iw»itfrii.r  rumipwhat 
i-iim-nvf.  Sifminii  trraimlale;  alxiinufii  m«rl.v  fmimtli,  lirst  «%'iiifnt  wiih  »  mi^lUti  luWirle.  Basal 
jiiHit  i)f  aiiti'iiiiH  narniuH  aiitt-riurly,  itx  oiitvr  iiiar>iiii  itfntiriilate;  the  verlii-at  plate  iit-ar  itx  inner 
iimr^ii  i»  lliii-k  iiixl  miitniKHl.  anil  Hnreriorly  f>ini»' a  n>iii»le<l  lolie.  ('lit'li)ie<lKi'ni<><>Ili;  (lalni  thick: 
fin^rs  )pi]>iiitr,  irreKiilarly  (<»rilnvl.  Ainhnlaliiry  liip  very  t-ieiicier, 
e^liecially  terminal  joiiiti'. 

lA-iittti>  "f  inak,  S.7  nini.;  wi<llli.  7  nun. 

Branil,  lat.  11°  4ft'  S.,  long.  :!?''  27'  W.  Uyl*  l<icalily);  Martin- 
iijue  (Aiirivilllua),  Deiitli,  SJ  li>  IM)  falliiinic,  I'url..  Kieo;  Mayainie/. 
Harlxir,  1-.>  to  18'  tatiiunts,  starimi  fKNil;  oH  PiuTtn  Kenl.  Hi  fathomx, 

Collodee  levis,  fi]>.  n<>v. 

Carajmw  narmw,  niiicleralely  eimvex,  |mlie!<ivnl,  iiiiiodlli,  willi- 
oiil  Hjiinef,  tiilieri'lei',  cir  gmnnlef.  HoHtmni  willi  a  nieiliaii  milriih. 
iiiaritin  having; a  niiiniteeniaivinatiiin  [<>nniii)i:  twrnnnalllDliex.  Ititer- 
anlenniilar  lioilli  tittle  ilev^lti|«'<l.  Pwljirliital  liHith  very  small  (nr 
llie  iieniu',  reurhiitK  nnly  alH>ii1  one-lhinl  Ilie  lent.'lli  "t  (he  (ive-Halk. 
The  liaml  unlennal  joint  liac  the  vei1i<'al  jilate  ahmg  inner  niartrin  "■■  »■— '^'""^''"'""■i'^"i^'i'^""iii"e 
^'Imntcly  prvitnljenmt  anteriorly  anil  entire;  miter  maryin  feelily  tlen- 

lii'iitale.     Oheliiieflf  t<<el>le,  mniNith  ;  |iahn   Hnlii'ylinilrii'al;   Hniiers  af  liin^  iti'  [lalin,  entire.  i>litflitly 
jflljiili^.     Stt>ninm  nnit  alHlmnen  Miiiioth,  iinhemt'nt. 

IKnieniiionH  of  male:  U-ngth,  ■'>.4  mm.;  wiillh.  4  i .:  oviKenniF  Feinule.  length,  -\.'i  mm.;  viillh, 

4.Si 

Otr  Viiifiu*,  l.^talhiimM,  -tMlion  fiOltl;  llir..e  temale:-.  ty|«-H  (Cat.  X.i.  2:177:;).  Off  (.'iilebni,  Hj  lo 
1.'>1  failiKni".  statii>nx  Wm  ami  HOKT.  I  male.  I  femuh':  <>»  Vii-.|ui>M,  Ki  ratlioms.  >latii>n  t»m.  1  remale. 

OanDB  BATRACEONOTDB  StimpMn. 

l:.ilmi-l.fJimlii' !'iimi-j»i.  Hull.  Miis.  (V>ra|>.  /jiil.,  ii.  li-J.  IWIi  A.  Miliii'  KiliHinIs,  rni-i,  K.ti.  Mf.i..  IW,  IKS. 

('ar)i|)iiii>  triangular,  hniailly  ex)uiii1eil  U-hind,  ei<|Hi-iaMy  in  male;  iiiirfaiv  ninvli  with  granula- 
ti<iii^;  twii'ic.  iiiiiliai',  anil  lirani;liial  rcKiiini<  strim)!ly  pnitiilierani:  eervinil  ilt>|)reM<ionB  deep  and 
lirriad,  j(ivin(!  •■arniBU'e  iiMij^rinr  iuitline  nnieh  like  ihat  i>f  a  (nut'H  liai-k.  Kiixlnnn  very  whurt,  wranfely 
pi'niii'linit  iH-ynnil  the  u'al1)i  iif  antennnlary  Fiwwii',  Hlij^htly  eniarKinaleil  at  Ihe  midille.  Bawl  joint  of 
antenme  with  dentate  nmrginr!  and  a  "mall  tonth  iir  Mpine  at  anieriiir  extremity.  I'lislorbilal  Hpiiie 
nniall,  elime  to  eye.  Menis  nf  imri-r  niaxil1i|ieil)i  hmad,  with  pruniinent  imler  and  inner  fnint  angles. 
IjJHt  two  wymentH  of  al»li)nipn  in  male  and  last  Ihn-e  in  temiile  ani4iyli)><eil.  Atnliulatory  \e^  of  firat 
|iair  very  Icmc  in  male,  nion'  than  twiiv  as  lonjf  iis  iIkiw  of  .ueeonil  jiair;  ]«iHterior  paim  very  Khorl. 
ill  Ihe  [eiiiale  nil  the  audmlatory  legs  an-  shorl,     l>ai-tyli  rather  Inn);. 

ThiMt'eniiJ'is  very  i-lnwly  allitnl  li-  tUlmh-r,  imm  wliieli  it  iliffem  i-liietly  in  its  oarapaee,  hroader 
|>iiHteriorly,  its  stiialliT  pi>stiirliitBl  tooth,  in  sha|M'  of  llie  lie|>atic  region,  whLi4i  is  angular  in  outline 
install  of  roniiileil,  Ihe  unlerlor  mBryin  lieini;  at  ritrhl  anifli'K  to  meiliun  line,  in  the  nit-ni!'  of  the  max- 
iUi|->ed!',  wliieh  has  the  inner  liilie  more  prmliU'eil  nnil  Irancvenv  than  in  fMulm,  and  in  the  jtreat 
lenfflh  of  Ihe  lirvl  nmlmliiliiry  letn>  of  the  liiale. 
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Batracbonotus  ttagotMe  Kiimppnii. 

Male;  Curapare  (fiarxcly  tiil)en'iitati',  eHpeciHlly  cm  |in>t[ilieratit  pnrtioiui.  Cardiac,  e^^tric,  and 
branchial  n^ioiui  encli  imriiioiiiilnl  )>y  a  stout  ii|ilue.  Firct  i^'iiif  nt  of  alHlimien  willi  a  fpiiie.  Two 
large  tubenilw  on  iiiti^tiiial  region  jiiat  al><>ve  [KiNl<>riiir  iiiar)cii),  ami  inaiiy  tiilMTi'iw  im  Ihe  margin 
at  the  hiHiii'hial  region;  Hliiua  Hliiirt  xpine  ml  mililifpHlit'  ami  on  iilerytcimloiniii!)  nyion.  Roslnim 
formed  of  two  ruimd«il  lolief  Hf|ianittHl  liy  a  ttliallmv  notch;  IIh  margin  and  the  Hn|>rai>rlitlal  margin 
denticulate.  Abilonien  and  sl(;nnim  grannlate,  excejit  tnr  a  tranHverse  smoiitli  area  liel  ween  liases 
of  chelipedp. 

Clieli[iedB  a  little  lontnr  than  caispace,  HpinnlonN;  irv'liiiim  with  a  distal  M]>iiie;  mamiH  slightly 
<-onipretwed;  flngerK  nearly  a"  loni;  as  the  {lalm,  imi'inK  f'lr  nearly  their  whole  lengtli.  a  large  tooth  In 
middle  of  |H>l1ex. 

Femalee  smaller,  narrower  liehind  and  niiler  in  [mnt  than  males,  tii)M>n'iilal1i>n  of  rarapace 
more  uniform,  cardiac  area  devoid  of  a  Kpiiie.  intestinal  region  witliont  large  tnlit-ri'ies,  Vin-t  amliulHlnry 
leg  very  little  dinger  than  the  sc^'onil,  aliont  1,5  limes  length  of  the  cjirajiace,  AlKlonien  tnlieri'ulate 
or  gmnulate. 

Dimensions  of  male:  l^^enfcth,  7.8  mm.;  width,  7  mm. 

Off  Oai>e  Hatt4>rus  to  Florida  StrailH  and  Unlf  of  Mexico  in  a  deptli  of  t)j  to  :!0  fathoms.  Off  St. 
Thomas,  20  t«  23  fathoms,  station  HI17!I;  off  ViHiut-s,  14  to  11!  fathoms,  stations  til)K5,  WKtl,  emi;  off 
Culelira,  I4t  to  lA  fathoms,  stations  tlOKU  and  liOlKl;  off  llmnavao,  »{  fathoms,  station  liOUK. 

BatrachonotuB  bruiliensiB  Rathbnn. 
Balrai'h'mi^u'htatiliniiit  l(Hllil.iin.  ftti:  T.  S,  .SkI.  Mils..  XVII.  W.  ISW. 

Male;  Carapace  tuben'ulatt  or  coarsely  graniilat*-  on  the  protul)erant  jiortionfi,  snii>i)lh  lielween; 
devoid  of  npine«;  two  larger  tnheri-les  jnst  al>ove  the  jioeterior  niar^in  and  near  the  niedian  line;  also 
one  on  the  sublie|ialii*  and  on  the  ]]terygot<lomian  region.     Ollierwise  as  in  II.  /riigomiii. 

The  female  differs  fnim  male,  as  in  thes|iecies  B. /i-agoaii',  in  l)eing  relatively  wider  across  he|ialic 
regions;  the  two  large  tuliercles  near  |H)sierior  niar)cin  are  wanting. 

Dimensionsof  male;  Length,  4.5  mm.;  wiiUh,4nnn.  Female  with  eggs;  Ijmfrlh,  7  mm.;  width, 
0  mm. 

OH  Riode  Janeim,  dnilgeil  (ty|it'  liK^lity);  Sun  Jtian  llarUir.  I'orto  Kico.  4i  to  ni  fathoms,  sintlon 
€054.  1  male.    Thm  is  the  oidy  sjH'nnien  known  exivpt  the  ty|H;, 

Qenn*  EVTBOONATHA  Stimpwn. 

K«l„n,m<<'l'«  mmpum.  Bun.  Mus,  (^in|i.  &«!.,  ii.  lii,  1S71. 

Carapave  pyrifonn.  liostnmi  short,  wllli  two  small  teeth  or  boms.  Int^rantennnlary  spine 
usually  present,  ixiintlng  fnrwanl  and  downward  at  a  much  lower  level  thiiii  rostrum.  Baikal  aniennal 
joint  nurniwly  triangular,  with  an  outer  anil  an  iinier  granulate  or  dentate  crest;  arnieil  at  anterior 
extremity  with  a  slender  spine  reaching  forwanl  as  far  or  nearly  as  far  aa  do  t ho  rostral  horns;  movable 
pari  of  anIennK'  exposi-d  from  its  insertion.  A  sjiine  or  tiiben'le  on  orbital  arch.  Kye  peduncle  short, 
with  a  tul>er(:le  at  the  emargination  of  eortiea.  I'ostocnlar  spine  reaching  lieyond  extremity  of  eye. 
MeruHof  external  maxilli]>eds  somewhat  L-shatied,  strongly  priKhiceil  iH'yond  insertion  of  jwlpus  in 
front  and  at  jsistero-inner  angle.    Alxlomen  of  male  with  last  two  si^menls  eoalem-eil. 

Chelijieds  with  [lalnisdilatHl;  lingers  in  the  male  slightly  gaping.  Ambulntory  legs  of  Elrst  {lair 
much  the  longest,  the  others  dei:reasing  regnlarly  in  length.  Daetyli  long  and  slender,  more  than  half 
the  len^b  of  proiHMlal  joints.  These  cialis  ure  almost  nake<l,  the  amhulatory  legs  with  a  few  curled 
wlw  above. 
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Kei)  til  Ihi"  Pnrti)  Rinin  '/friet  nf  Ihr  grntix  Kupnigtiiilhn. 


EupropnattLa  rfiatellifera  Ktimpiiiiii, 

mMrai/i-m  Stimrwon.  Bill!.  Miw.  romp,  Zml..  li,  123.  1*71;  A.  Mlliio  E.lBar.1-,  Cnist.  H.^s.  Mrx.,  IKl,  1S»,  |.l. 
XXXIII.  (.2.  IKn:  Kflthhiin.  Hull,  liili.  N'hI.  HM.  SUtK- ITiilv.  Iomii.  iv.  W3.  IHW. 
K:i.m,itinlM  rnil'ViJna  i^nnnm  KnlhlHin,  l-nf,  V.  S.  Snl.  Mil".,  xvn,  ri",.  IBM. 

Cara|>ai'i'  Krwiiiliilf,  n  liilipivlc  or  wpine  on  the  (Bi."trii',  ranliao,  and  I'ai'li  Urani-hial  rpEioii  Hnd  on 
BiipraorliilHt  luarKiii.  I'lHlnrliital  iimjwiti'tn  (Icntidinn,  taixfrinj;  to  a  sicndi'r  jioint.  Fmntal  Itvlli 
short,  trinnfiiilar:  liasil  itiilt-tiniil  joint  t<>niiinatiii|c  in  «  clcnder  ("pine  dmnrtpd  oliliqiicly  forunn)  «nil 
<>i[itftlly  fulvaiiiwl  with  the  friml.  Int4>rant(>nniiliir  H]>int>  indintHl  ilowiiward,  cqimlini:  or  siirjiawint! 
tliH  front.  A  fpw  fiuall  wiiini-*  on  fiiii-s  of  l)rani'hial  and  on  h<i|iatii'  and  iiti-ryiiosloiiuan  rcpoiiB. 
Sternum  rcvmlnfly  ftrannlatiil,  (•xci']il  on  foncavn  jmrliiin  l)ctwt*n  tlie  rhelii>o*lii.  Chfh|«^iH  ntiirly 
tivU^' aH  lunu  as  oara]iai'<',  K'^""'"'*' "'' "I''"*)""-  nianiiH  xwollcn;  fltiiicrR  nioro  than  lialf  tho  li-ngth  of 
|>a1in.  Ki)|>intf.  thou)[)i  iiamiwly,  for  two-thinle  tlieir  leii^h.  Anihiilatiiry  l<w  praniilatt-.  with  tnftH  of 
liirit^l  aeta-  an<l  often  aniall  i^)inei>. 

ijcngth  of  nmlp,  14.4  mm.;  width,  12  mm. 

From  oft  Marthas  Vineyanl  t'l  the  ftnlf  of  Mexico  and  Carilthoan  Sea,  in  Ifl  to  387  fathoms. 
Mayapiiei!  narl>.>r,  J'orto  Riro,  220  to  22.1  [athoiim,  irtation  (H)70,  1  nialp,  of  tlie  toriii  di-Hi-rilii-d  hy  me 
in  ISiM  as  K.  raideitifmt  n/iintHtj,  which  may,  however,  represent  the  typieal  Bjiwii-s. 

Eupr<^nat]ia  fpracilipee  A.  Milni'  Kdwanlp. 

Ei4iiroin<al>in  ffriiriliprt  A.  Millie  FjlwnnlB,  fnwl,  IWb,  M.'x..  Ill,  INW:  pi.  sixxv.  1.3.  IX79. 

Bmni'liiat  region  te!*  Hwolleii  iinil  hepatii"  rep  on  more  pniminent  tJian  in  E.  rnrtfUi/im. 
Carapace  dennely  );rannloii»i,  the  (iraniileH  of  varyintr  ^ixe  and  inlermixe<l  with  tn]K-n*li>i',  of  whii'h 
tliere  are  live  in  a  tratixverHe  row  on  gimtric  region,  (iactric,  CAnllac,  an<)  lirancliial  rtyioiis  lipiHtl 
with  a  t-ylindrii-al  H|nne;  a  smalltr  alxiominal  spine.  IJepatie  retlion  with  asl/tnl  spine.  Mar)fin!> 
of  hranchial  rejnon  anil  pteryiptslomian  ridice  anneil  with  smaller  spines  and  tiiliercles.  Front 
havint;  a  deep  me<1ian  tcroove  and  tenninating  in  two  small  triaiipilate  teeth;  .xpines  of  antennal  joint 
slender,  <i|iia]iiii;  i)r  not  quite  reaching  fnml;  interaiitennal  spine  very  short.  Siipraorhital  an-hes 
very  thick  anil  well  niarke'l,  tipiH-il  with  a  spine  directtil  iliiiKoiially  lorwanl  and  ontwanl.  I'oslorliital 
sjiines  also  miicli  niore  ohliiiiir  than  in  E.  TiiaeUifmi,  A  wide  ])rnniinent  IhIh'  diapinaliy  lu'roris  sides 
of  epistoine.  Klennim  covered  with  laiw!  tiil)en'k«.  Slenmni  extended  over  liaseH  <i(  lep",  forming 
creiiHtel>or'ii'raroniid  jMwterior  ixirtion  of  (.■arajwce.  ('heiiixjds  alsmt  l.S  times  thti  length  of  carapace. 
slender,  gratitilali'.  Margins  of  nienis  w*ilh  short  trianirnlar  spines.  I^lniiers  very  sleniler  and  gaping. 
Ambnlalory  li-gx  also  with  sharji  tci^xtdes,  and  tufts  of  i-tirled  liair  alxive. 

length  of  male,  8  mm.;  width,  li.2  mn>. 

(iiilf  of  Mexico,  Flori<1a  Strail.t,  ami  Carihliean  Si<h;  depth  mi  to  2111  fathoms.  Mayat^z 
Harlior,  Porto  Kico,  75  to  120  fathoms,  stations  m.VA  and  (UNIT. 

a«nDi  AHABIMtia  A.  Milne  Edwardi. 
Ann-imm  A.  Mlliu'  KdwardH.  nnirU  V^s.  Mpi..  3.SU.  IHNI. 

Carapace  pyrifomi,  very  convex,  armed  with  spities;  ro^nim  simple,  pointed,  dire<-ted  upward. 
Eyes  large,  Poslorhilal  Bitine  proniiiienl.  Supraorhital  spinepresenl.  Haxal  article  of  uiit«r  antenna 
long  and  narrow,  terminating  in  a  sjiine.  Kxi^nath  of  outer  maxilliiHils  hroail  [lOHteriorly,  very 
narrow  anteriorly;  menie  of  enilogiialh  narrow  at  ilH  liase,  deeply  cut  at  its  ante ni- internal  "ngle  for 
insertion  of  tialpiis,  and  strongly  auriciilate  Ix-hind  inserlimi.  ('helijieils  of  m[Hterat4>  length,  the 
pahni'  Hwollen  in  male:  lin)[ers  long,  slender,  nnd  i-nrvi'-l  inwiml.  .\inhnlalory  legs  very  flender,  of 
nearly  e.|iiHl  length  in  typiml  forms  and  iiion-  than  twice  llie  length  of  I'arapace;  dwrtyli  long  and  in 
typiiail  r^iieciex  unarmed. 
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AnasimuB  fugox  A.  Milm'  Kiiwariln. 
AumuntHJ^Jagni  A.  Mlln.'  F/lwnnls,  rnisi,  «^.  Hex..  SSO,  pi.  x\%i  A.  f.  I,  IHSO. 

CarHiiaif  longer  tlian  broad  anil  t)tnrint:  on  nifclimi  )im'  three  crwl  Rpines;  llie  first  on  piHlrii- 
nt^on;  the  MH-oml,  of  mnie  hizc,  (in  anterior  mnliat;  iulw;  Ihe  thin),  Htimllcr,  Hiininmntfi  )><)>ili'Tiijr 
r&rriiae  lol)e.  (TliiHone  \*  olixnlftc  in  iiur  ciMV-inicn,  whii'li  ixxiiiiiller  than  the  ty|X'. )  Tli<>  Aivl  HHicle 
of  tlie  atHlnmen  carries  a  fourth  H|>ine.  Protii^Eatttric  lobex  ami  Iiranrliial  nvioiix  aniitil  with  ii  »\)\i\v. 
Surlac*  of  fiarapace  irr^nlarly  granulate;  riistrmn  sliont  ime-fourth  the  entire  length  of  caraimw, 
ppinuioiia  alMtvp.  Upper  i)rbital  bonier  armeil  wilh  a  cpiiie.  Baflnl  article  of  antenna  wilh  a  terminal 
tipine;  atipineon  line  of  anterior  maiyin  of  eyes;  a  few  HniallerxpincHnndapinuleHon  margins;  flam^llinn 
long.  Interan  ten  Hillary  ecptuin  pn>lonKe<l  ilownwanl  in  a  stronje  triangular  tooth.  The  anterior  feet 
of  the  male  are  dothed  with  stiff  and  dixlaiit  hairs  and  l)ear  a  nunilier  of  spinea,  ehiefly  on  the  inargiiui; 
lingers  of  chelfe  in  conlaet  except  at  very  base.  Anibulalory  legs  cylindrical,  wniMitli,  and  hairy,  Ihe 
Hntt  two  pairx  of  name  length,  the  third  and  fourth  a  little  shorter.  Rtenml  plastron  and  alKlonien 
granulate.     Alxlomen  of  female  very  wide. 

DimenrionR  of  male;  Lenidb  of  <'arai>ai-e,  !■!  mm.;  width,  tl  mm.;  tiitnl  width  with  Ihe  feet 
extended,  75  mm.   (A.  Milne  h^iwanlH.)     U'nitth  of  Porlo  KiiBn  ii.ale,7.6  mm.;  width,  .1.1  mm. 

Santa  Cnix,  \\!>  fathoms;  Barbados,  ■'V6  and  82  futhoniH.  Mayaguex  >liu-lior,  t)7  to  1^  fathnmx, 
station  6067,  1  male. 

Q«nu  IFACHOIDSS  Hilna  Edward*  t  Looa*. 
liinchmiiti  .y  ilnr  Ertnunln  A  Lhc'h".  .l-(>rl.ijtn>-p  \-.iy.  .I«ii-  r  Aim^r.  MOri-t..  vr.  |mrl  I,  ^.  l»43. 

Carapace  lon^rer  than  broail;  lanliac.  branchial,  and  gastric  rc<!ions swollen.  No  preorbital  xpine. 
Poetorbital  t'Mith  prexent,  thongh  Hometinit^  tery  Hnmll.  Riulmm  short  anil  sinijile,  wilh  triangular 
Itase,  terminating  in  a  spine.  BhhhI  antenuul  joint  with  an  anttTO-cxtemal  loolli;  flagelhim  ex]M>seil 
from  its  inRertion.  ilenis  o(  outer  maxilliixilN  cut  at  the  an  I  en  i- internal  angle  (or  iuwrtion  of  palpus; 
anten>-ext«rnal  angle  ronndeil.  AlMlumen  of  male  with  six  segineiils,  of  feniale  wilh  five.  Cheli|H'dB 
enlargeil;  palms  swollen.  Ambulatory  Uy»  slender,  of  meilimn  length,  the  lirst  |mr  the  longest; 
aubpreb ensile,  the  propodal  joints  mon^  or  less  enlaryeil  distnlly;  ilactyli  ciirve<l,  folding  against  the 
propo<li. 

Inachoides  intermediuB  Rnthbnn. 

l«4u-li.n'lriiiHlfrmr>lii>t  RaUihiin.  Prnr.  [T.  a  N'xl.  Midi.,  xvir.  6T,  1S»I. 

Carapai-e  smoiith  almve,  or  nearly  so,  punctate;  n^ions  well  marked.  Ho»i|nim  snlcate,  tipped 
with  a  short  spine.  Postorhital  ti«th  minute.  A  lulieri'le  on  margin  uf  be)iutic  region,  on  pterygos- 
toniian,  and  on  snbbranehial.  Basal  anlennal  joint  with  a  blunt  tootli  at  anieni-cxternal  angle. 
Sternum  of  male  with  a  large  tul)ende  on  either  side  U-tween  Itases  of  chelipeils.  AlHlomen  of  female 
smooth,  punctate,  with  a  median  carina.  CheIi|M'ds  of  Ihe  male  twice  as  long  as  carajmce,  of  female  a 
little  longer  than  oirapace;  a  ftiw  tul)fn;les  on  maims,  which  is  siiln-ylinilrieal;  lingers  in  male  Iwo- 
thirde  as  long  as  palm,  in  female  eijual  to  ]>alm;  gapintr;  eatrh  with  a  targe  Imsal  looth.  Ambnlatory 
.  I^ts  hairy;  (Srpal  and  propodal  joints  iiJiisiderahly  enlannil  dislally;  dactyli  fiih'ifonn. 

Dimensions  of  male:  f^ngth,  7.:i  mm. ;  width,  ■'>.l  mm. 

Off  Hio  lie  Janeiro,  Brazil,  ilredgiil  (type  li«»Ii)y).     Porto  Rico:  MayiieiicK;  Boqnenm  Bay. 

Oeniu  EPIAIins  Hilua  Edward). 
Kfialli"  Mllnp  RilwHnls,  Hli-t.  Nnl.  (Iriial,.  1,  IM4. 1«M. 

Carapace  broad,  ]>entagonal  or  hexagonal,  almost  smooth,  with  two  or  more  lateral  projections, 
sometimes  very  lar^ly  developed.  Rostrum  broad,  triangular  or  otikjug,  bitld  or  entire.  ICyeH  small. 
Preorbital  tooth  either  present  or  absent;  {sisturbital  small,  minute,  or  wanting.  Abdomen  of  mate 
with  six  or  seven  segments;  of  female  with  five  or  seven  segments.  Basal  joint  of  antenna  triangular; 
movable  |>art  concealed  lieneath  rostrum.  Merus  of  outer  maxitlipeilH  bniad,  sulxjuailrate,  noti^hed  at 
antero-internal  angle  where  the  palpus  is  articulateil.  Cheli|M'ds  strong;  fingers  with  ti]>s  excavate 
or  spoon-shaped;  in  Ihe  male  either  gaping  or  in  contact,  Anibulalory  legs  xtout,  sulHylinilrical, 
ilitninishing  surcewively  in  length  from  first  to  fourth ;  projxMJi  somelinies  with  an  inferior  tiiotli  or 
hunch  of  Beta-;  dactyli  with  two  rows  of  spinules  beneath. 
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Bpialtus  bituberculatuB  Mi1n<>  Kdwanlf. 

fJHflUMbifnftriniMlHiiUlltirMu-BrdB.Hlit.  Nut.  CniM..  I.  M.Mil.  XV.  I.  II.  IKM^  A.  Milne  Eilniinls.  Tni^l.  R.>k- Mvl.,  JUS. 

pt.  XXVII.  Okk.  I,  2.  uiiil  3.  ISTH.  and  Kyiiiinyniy:  KHthtniu.  I'riir.  r.  s.  ShI.  Mvr..  xvii.  IKM.  u".. 
i>ftl/(ill»«lc(™«(W»Sllmii~>ii,  Ann.  Lji.  Xm,  Hi«l.  S.  v.,  VII.  18H,  WUIO;  A.  Milne  Kjiwiinls.Cni'.l.  K.^.  Mix..  141.  i>l.  XXTII. 

f.  a,  iBDt. 

ffJ.(nfliuifti»(wnii*r«SIImi»™i.A«n.  r.ye.  S«t.  HiM.  X.  V..  vir.  IW.  IwiO:  A.  Millie  1-iiwiir.t..  Crii-i.  Krfg.  Mi-x..  Ul,  ril.  xxvii, 

fEp/nftiu'wfH/iriN.'I/ykltistnii.  I'n-'.  CmI.  Aiwl.  Si-I..  vri.  July  H.  isTfi.  T'.  —  (l.M,  1»~- 
£|jinRH>  dllnhUHD  A.  Mlhie  KdnnrrKCriKil.  Ki'-k.  Mcx..  140,  |>].  ixvii.  f.  I.  InTH. 

CarapBPe  tnih)>eiita):iiiiHl,  willi  two  tii)>en-1t^  on  invlrii'  nvion  nml  two  iHteral  teeth  or  1oI>es  very 
variable  hi  xhaiie  nml  relntivt'  mm-.  In  the  lyjiii'Ml  fortii  Ihe  IoImv  are  !<e|iHrateii  by  a  Hhalliiw  siiiiiB, 
the  fHra|iaci*  iw  liinlinctly  wiileHl  at  the  posterior  lolie,  the  rostriiin  is  triaiifciilar.iibtiwv  and  entire.  In 
the  VHrietief  the  wiillb  at  the  hejiutie  rtyiDti  may  e*(iial  Ihal  al  the  hntiiehial  TV)cioii,  the  anterior  lobe 
ill  iniu'h  more  prominent  and  may  lie  either  liroail  ami  obtitw  or  narrow  anil  uplnifonn.  Sometimes 
one  lolie  or  Imili  Ii»h  a  tnben-le  on  ilx  anterior  iiiartrin.  The  riMtmiii  variex  in  leniifth  and  ahape,  and 
may  l)e  either  trianitnlar  or  ulilon>!,  and  entire  or  emai>nnate,  Rometiuies  i-onrtrieteii  near  the  l»se.  In 
the  lypioal  form  Ihe  preorhilal  loetli  are  oliHolele,  hnt  are  jiretienl.lhouKh  mnall,  iiii<omeof  the  varietieti. 
PuHlovhital  looth  wanting.     Alxlonien  of  male  willi  fonrlh  anti  lifth  Hetcnu^ntx  fiiRed. 

('heliiieilH  \'ariable;  jiroiHidiia  in  typical  form  wiile,  of  miHlentle  len)cth,«'ii)enii))(Hli)i;htly  toward 
tlie  diftal  end;  daclyinM  with  a  tooth  near  it.s  Itfu*;  in  tiie  varietal  fi;rnis  the  hand  may  lie  pris<late  and 
widening!  rapidly  towanl  tlie  lintteni.  The  iirojunli  of  lh«  aiiilinlutory  letix  liave  a  tnfl  uf  t^lie  on  the 
under  Hide  prcK-eedin)f  from  a  Kliicht  |ir<imliieiiiv  neaix-r  dltttal  than  iimxinial  end,  lint  are  ivithoiit  the 
Etninic  tiwitli  near  l««e  repreH-nted  in  (lie  rlewriplion  and  HRiire  of  /■!.  brmaHniniii  given  by  Dana. 

In  lK.>t4  (Itic.  eit.)  J  )iave  in  dclail  the  varialionH  in  the  I'iN'cimeni' in  the  National. Mnsemn,  and  I 
incline  to  think  thiir  llie  i<pe<'iet>  ii>  Hiilijt'it  to  as  mni-li  variation  ai>  is  Men.rlhitu  mminvnit  I^tr«ille,  six 
varietiex  of  which  are  given  by  l>aiT»  under  at<  many  H|N^-ilii'  names. 

Dimenfdonfi:  I'lierto  lieal,  niah>,  length,  1l.*l  mm.;  width,  X  mm.;  ovitceriHiH  female,  len^h,  T.l 
mm.;  width,  tt  mm. 

From  Iniiian  Kiver,  Klurida,  to  Rio  de  .laneiro;  from  Southern  California  to  Chile.  I'orto  Rieo: 
Msyagne:!.  1  female  (niiir  Ihe  liiu<priiiitrit  form);  l*uerto  Real,  1  male,  )  female,  I  jnv.  {ili/alaliit  form); 
Arriyo.  1  ma1«,  tt  jiiv.  {Iinaatifmi*  form);  Kni<enada  llonila,  <'iilelim,  1  male  (near  the  tongirottrk 
fornii;  Fajardo,  1  (eniale  {f.mWtiTU'iii  form). 

0«nDi  &CAHTHOFTX  Latrtllle. 

AfiMhoHyr  I.Aln-illc.  I£ni-yi'.  .H.Hli.,  HIsl.  S&l..  Iik^tU'-.  X.  ASK.  MfS.. 

('ani|>a('e  elonitate,  almoin  i^iiKith,  lateraf  margin i<  toothed,  the  anterior  tooth  much  enlanzed. 
lioKtruin  with  two  Hatlennl  ilivprgent  horns.  OrhilH  mnall,  enlirely  lilled  liy  the  large  rye  pediint-l^. 
.\  )ire(irl>ilal  tooth.  Antenmc  visible  at  the  pideii  of  Ihe  rostrmn.  Mems  of  outer  maxillijieils  trnns- 
wrse,  dilalitl  at  the  antero-exlemal  angle,  iioti'heil  at  the  aiitero-intemat  angle.  Ijtga  fhorl,  rather 
stonl.  (Uielijiedc  in  male  enlarge<l.  Amlmlat^iry  logs  decreaaing  in  length .wieeemively  from  first  to 
fourth  |iair.  compresniHl;  pro[MHli  dilateit,  the  posterior  margin  eoncave  and  wtitse  near  end,  al  hroadeijt 
|Hirt  forming  a  hlmit  li¥>th  againxt  wliit-h  the  chiclyhis  fits  like  n  i-law;  dai-lyli  spinous  on  their  inner 
iiiar^n.    AlHlomen  of  male  wiili  six  or  seven  eegmenta. 

Acanthonyx  petiverii  Milne  f-/lwards. 

AaitillmHiu  iKlifctii  Millie  KitwnnK  Hiil,  NhI.  ITii"!..  i.  Mi.  \km:  liiiitn.  Cnisi.  ['.  S.  Rxri.  Rxiuil..  i.  lat.  p).  r,  (.  e.  IMK. 
AnnlhaugT  rmnriimalui-  Milne  ftiwnrili-  A  l.inws,  .rorblBny'h  Voy.  rAmCr.  Mi-rlcl..  vi.  |il.  1.  |i.  »,  IHIS:  ix.pl.  v,  f, '/.IMT. 
Arimlh<»i,ix>lrl>m>  Itann.  Am.  Jour.  Si'i.  Vli.  XI.  -^-i.  (Mil:  rriixl.  t*.  S.  Kxpl.  Exped..  1. 127.  IK'Ki:  i.l.  V.  (.  r>.  IS&5. 

L^rajiaee  oblong,  aiitero-lateral  anglen  mihrtM-langidar,  rtbtuse,  frontal  region  triangular.  Tn-o 
pinall  teeth  on  margin  of  lirandiial  region.  Carapace  ahmvlmnooth;  three  oliaeiireaetiferoustuberclet^ 
on  fnMrie  region,  one  on  the  eanliae.  and  one  on  the  intestinal  region;  th<ve  tuben'lep  are  olieolete  in 
the  female,  but  the  nv-tre  remain.  I.ateral  Icelh  and  rostrum  (vtiferous.  RoHtrum  short,  deflexed, 
hilid.  l're<irliitai  loln-s  obtuse,  elevat*il.  Xo  [lostorbilal  toirth.  Baaal  joint  of  anlennte  unarmed,  the 
second  and  Ihint  joints  snlK-yltndriotl,  attaining  end  of  rostrum;  hagellnm  very  slender.  Chelipede 
with  menu  subtriatigulate;  earpus  with  an  external  erec<t  and  two  or  l)in>e  eetiferous  tubeKlee;  nionus 
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enlai^ceil  and  ■»inpr««ie'1;  lini^rs  liiicly  ilfntate,  ^npinic  to  the  i^xtremity  in  malt-,  ainioxt  entirelv 
■■lineil  in  fciiislr.  Ani)mtatiiry  lejn<  with  tiifle  iif  i<etip  on  <;xlri>niitieH  of  jriiiitc;  iiiiTi  huiI  <-ari>i  H'ilh 
a  (eH'  wtiferoiu'  tutien'les  im  8nteriiir  or  upper  niaivin.  Abdomen  with  fourth  and  Afth  EttEmciilH 
ooftlet^tMl  in  l>oth  aexue. 

lA-n»!th  of  male,  IH  iimi.;  width,  12..'>  nun. 

BHhaniag;    West   Imli<v;    Bnidl:  ('»)■«>    St.    I.uiiie    to   Chile.     Arroyo.     ToHo   Riio;    A^nadilla 


odU-h). 


Otoq*  CHOBIHUB  (UMk  MB.)  LatreUle. 


Carap(u«  oliloTiR-oval.  Rnetmtn  with  two  Hiitihtly  ilivei^nt  liomti.  tV>or1>ital  tipinc  slont, 
pn«torliital  entail,  dentifomi,  reni'ite  fmin  the  orliil.  Two  Hiiperior  orhilal  npineH.  Banal  anlennal 
B^nnent  short  ami  narrow,  Ht^K-lliiiii  short,  conceale<1  heneath  the  riwlruui.  Outer  maxillitK>(li>  with 
the  isehiani  advan<«d  nt  the  antero-internal  an);ii';  nierue  rh<jiiilM)i[|a],  outer  an^le  much  proiluceil, 
an lero-internal*  margin  oblique,  ending  posteriorly  in  a  iilisht  tooth.  .^Ixlonien  (of  male  at  least) 
with  seven  ucguienls.  Olicli|ie(U  elon^te.  Ajiibulatury  legs  of  lirst  piiir  lim^-.  reniHinin>;  pairs 
very  short. 

Chorinua  heros   (Herlwt). 

DumrAi-noHi'rtist.  Nmiir.  KniMivn  li.  Kn-biw.  n.  16.%  pi.  XLII.  [.  ].  IVIM. 

c.  IICi;ih,.HIst.  S«t.,  Trimvi™,  .t.iaa.  miS;  Millie  KlivnnlH  tii  <:iivitT%  R.  .Viilni,, 
S.  pi.  XXIX.  1.  a. 

Carapace  ptiiHvi-enI,  (■onvex,  poBteriur  two-thirds  tiniooth,  anterior  tliinl  rieflexed,  civereil  with 
short,  tihint  tulH-n-lenorfpinw,  from  which  pnieeeil  a  tuttof  cjwnH'  liairs;  these tnU'n'li's are (i>ntinned 
part  way  on  the  roxtniin.  Kiinlral  honix  i>toitt.  more  or  iewi  incnrveil,  alxint  one-lhinl  the  len^cth  of 
remainder  of  caru|>ace,  fiirni:<hed  with  lon)f  hain<.  which  are  very  abundant  un  inner  margin.  l*re- 
orhital  spine?  aliout  one-third  the  leninh  of  rostral  liomx,  ciirve<l  and  clireeted  forwanl,  IttarKinal 
xpines  two,  one  inftricand  one  heintic,  the  former  the  longer,  flattened,  Imth  curved.  Alxive  the 
orbit  are  two  tul>erclefi  or  8ti)nt  Hpines,  the  anterior  the  lar)n?r  and  more  or  ii-sii  com|Hiunil.  The 
branchial  rtyioii  has  a  few  tulK^rcles  at  anti'rior  antcli*  "iid  on  ilx  anteni-latenl  margin.  Subhepatic 
and  pteryKo^tomian  r^ions  tuberculate.  Basal  anlennal  joint  with  a  stout  spine  at  it)>  <<\tr('mily  ami 
a  tnbercle  on  lateral  niaivin,  and  in  the  same  litie  there  is  a  tulier<-]e  iiearanKleiif  tniccal  cavity;  Kri't 
two  jointKof  f)a)Celluni  flattened,  the  first  joint  wiilenioK  nt  its  digital  extremity.  riieliiH-ilH  nakeil  and 
eniooth,  attaining  a  leiiirth  of  1.5  times  the  length  of  the  <-ani]>a(-e  in  the  male;  merus  cylindrical; 
manns  com]>reK'e<l  and  slightly  dilated,  tlie  pahiiar  jMirtion  al>out  twi<¥  the  Icnjitli  of  Unjit-rs.  Kinjfers 
(capintc  s1i)[htly  for  their  distal  third.  Anilmlatory  le^H  stinit,  pubescent  and  hairy,  the  flrst  jmir 
atltuniniK  a  leuKtli  grnater  than  that  of  carapace;  necond,  thinl,  and  fourth  jmirs  [nuch  shorter  and 
decreapinit  n^jularly  in  lenjrth. 

Lenjith  of  male,  according  to  tlie  AKure  given  by  Milne  ICdwanls,  <H  mm. ;  width,  3H.2  mn). ;  length 
of  horns,  14.2  nnn. 

Floriila  Keys;  West  Indies;  Rio  Vermelho,  Bahia,  Bra!:il;  Bermudas.  I'orto  Riiw:  San  Antonio 
Bridge,  San  Juan;  Caballo  BlaniHt  Reef,  Vieitues;  off  \'ie<|ue!i,  14  to  16  fathoms,  stations  60K5  and  60!)2; 
oB  Huma^Bo,  »j  fathoms,  station  IXm.     Spei-imens  mostly  very  yountc.     A|;uadilla  (Gundlach). 

Oaaot  BCTSAKAXHIA  A.  Kline  Edwardi, 

Amalkia  Ko'jx.  CTWIi  MMK..  pi.  [[I,  IKW.  H'ilh  Hi^-uniiwiiyliiu  tlc-uTlT'lloti.    I  Nunic  preocuupliil.  1 
.Sn^nwiiU*;-!  A.  MnneKdwimn,  (k.mplH.Hfiitliisilur.liiiil.  Si'l.  l-iiris,  Iii,  SSfi.  INKO. 
AHamalhlii  SmWIi.  Plav.  U.  S.  Xal.  Mu^,  VII,  IHfU.  493  IIWA). 

Carapace subtriangulate,  with  poMerior margin  Munded;  arniot  with  Hpinesorspines and  tnherclp°. 
Preorbital  Bpine  usually  present;  iiostorbitai  lol*  present.  Bai>a1  antetinal  joint  slender  and  either 
unarmed  or  with  one  or  more  spineii.  Menis  of  outer  maxilliiieds  truncated  distally,  and  sligblly 
(trodnced  a'  the  antero-extemal  angle.  Chelipeils  usually  slender,  often  greatly  elongated  in  the  nmie. 
Ambulatory  l^rs  slender  and  elongated. 
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Bcjrramathia  liTstrix  (StimpHon). 
Am-UMn  hj/tlrix  SKmpwm.  Riill.  MiiH.  Comp.  Zuol.,  tl,  124,  IHTL,    A.  Mlliii;  BdvrsnlK,  Criml.  Ki>g,  Met..  [134,  IBT^:  'JOO. 

t>l.  xxvni.  f.  1, 1C79. 
AnnmalMn  liU'lrlxBmhh,  PriK.'.  i;.  S.  Nm.  Miik.,  vii,  IHKt,  493  O'^'i). 

Carajjace  finivex,  cuvi-nil  with  a  fiil)ercti]itorin  imhfwence  and  aniitil  with  HiiiliH^n  long,  Blender, 
anil  nharp  Hpine^ — two  n>Htnil:  f<nir  median,  uf  ivhit^h  two  are  jiiw<trU',  one  canliM',  and  one  iiil«f>tinal; 
one  guEtric  iipine  on  either  si<te  of  the  nietliaii  line;  one  h<^patic  on  the  margin;  and  three  liranehial, 
cif  which  one  iH  on  the  HiarKin.  Preorbital  xpine  xlender  and  iiuurh  Hhorter  than  other  dorval 
cpinew;  iKini<)rliital  IoIh' slijrhtly  <leveloi>e<l.  Basal  antennal  joint  with  aH]>ineatunlero-<:xtenialanicle, 
a  longer  apine  at  the  antenvexternal  aiiKlcof  laid-al  cavity.  ChelipeiiH  slender  anil  weak,  wliorterand 
very  little  Ftouter  than  atnlnilatory  k^ni;  niertia  eyliiidHuit,  with  a  terminal  a|>ine;  canniH  with  an 
outer  fpine;  maniw  eliKhtly  cnnipnwKetl  and  widening  diiitally.  Fin^FM  tiiotheil  tlinninhont  their 
length,  very  little  jc&pinit.  Fimt  anibnlalun'  1i^  much  ihelongeat;  all  very  Blender;  the  nieral  joints 
teniiinaie  in  a  Bpiue. 

DinieneionB of  male:  I.en^h, ini-ludiii);  roatrum,  '.U.2  mm.;  excludiiig  nuitnim,  IS  turn.;  breadth 
includiiiK-lHtenil  spinee,  24.1  mm.;  excluding  xpinea,  12.1  mm.     (Stimjwion.) 

Fl'irida  Strtuts;  West  Indiee.  I>cpUt,  82  to  387  (alhoniH.  Mayaguex  Ilarlx>r,  I'orlo  Ri«.,  220  hi 
225  fathoma,  station  6070;  1  female. 

0MI11I  FELI&  Ball. 
Pdia Bvl\,  Vnx:.  ZouhSoe.  Uiuiioii,  iii,  170, 1!«,^ 

CaraiiBcu  pyriform,  iiwollen,  witliout  tnbcn'lea  anil  i:rivere<l  with  a  thin  ciiating  of  soft  hair. 
RoHtrum  well  developed,  eonipoeed  of  two  ruHtral  liornH,  nnit«(l  at  base,  diverjfitnt  nt  their  extremity. 
UpiH-r  orbital  bonier  smooth,  wilhont  a  spine.  Ba!>al  urtiele  of  antennie  long,  tilender,  and  fonning 
only  an  iiieomplete  floor  of  orlrit;  it  is  advannil  l)eyon<t  orbital  border  ami  ajuiears  on  Itonlera  of 
roatruni;  tlagellum  well  develoiMxI.  The  eye  folds  luu-k  into  a  fossiilli'  hollowed  from  the  base  ofa 
tubercle  timitinjE anterior  boundary  of  hepatic  region.  Menu  of  outer  ]naxilli))eds  not4-he<i  at  front 
inner  angle  for  inuertiou  of  {lalpuH.  Chelitieds  rather  long,  but  feeble;  Ungers  sharii-i)ointe<l,  fluely 
denticulate  and  In  contact  in  their  tenuinal  half;  movable  finger  with  a  large  tooth  near  its  baw,  whieii 
littj  into  an  excavation  in  the  poltex;  the  ami  has  a  HU)>erior  crcflt.  First  iiair  of  ambnlalory  feetniueli 
longer  than  the  others;  lai'i  |uiir  very  small;  meral  joints  umeh  cuiniin-s^^it,  ami  having  a  promhicut 
crest  above;  da<Ttyli  unarmed.    Abdomen  of  male  narrow,  with  seven  Hegments. 

Pelia  mutica  (Gibbes), 
llm  unllnt  (Hbbm,  ITui;.  Aiuer.  Assw.  Adv.  Sul..  in,  171. 1«i0. 
PfHawm/mHUmiMin,  Ann.  Lye.  NiH.  Ui™i,N.  v.,  VII,  177,  IKGO:  A.  Jllliic  EdwHrds,  Cnisl.  Ki-c  Mts.,  7a,  pi.  ivi,  I. -.t,  1S7S. 

Regions  elevated,  especially  gastric  and  cariliai',  which  is  siinnonntecl  by  a  rouiuleil  itn>minen(v. 
I..ateral  Iwrder  entire.  Ri>Btrmii  almost  two-fifths  as  long  as  nwl  of  mrapace;  a  hirn>w  on  its  Imsal 
{Mirlion;  horns  more  or  less  divergent.  Basal  antenna!  joint  with  or  without  a  small  spine  at  its  outer 
extremity.    Chelipeils  in  male  alNiut  as  long  as  body. 

Dimensions  of  male:  Length,  d.-'i  mm.;  width,  5.8  mm. 

Vineyard  Sound  tit  the  went  coast  of  Florida;  Florida  HtraitJ'.  Porto  Kii-o;  MayagneK;  Boijueron 
Bay;  off  Bwa  Pricta,  8i  fathonis,  Hlation  6078;  off  St.  Thomas,  20  to  1':!  fatlioms,  station  fl07!>.  Porto 
Rico  is  lieyond  the  reiTitrded  limit  of  this  H[xx-ies,  wliich  ij?,  however,  doubtfully  distinct  from  J',  nilaiida 
A.  Milne  Edwards,  of  the  South  American  coast,  from  Brazil  to  Patagonia. 

a«iiDa  HZKUS  A.  Hilne  Edwards. 

IlenuM  A.  Mllliv  EdH'anlH.  ('nist.  R«g.  Uex.,  88,  1HT5. 

Carapace  thick  and  swollen;  longer  than  wi<le.  Kostrnm  small;  no  preorbital  spines;  orbit 
in<>}mplele  below.  Second  and  third  articles  of  the  external  anteiime  remarkably  wide  and  flat;  the 
muitJarticulate  fli4!elluni  inserttnl  at  Iheexteriial  angleof  the  third  article.  Merun  of  outer  niaxilli|K-d.-i 
long  and  little  dilateil  outwards;  cxognath  very  wide  in  its  Iwsal  and  miihlle  [x>rtion,  narrowingtowanl 
■  its  extremity.  Chelipiils  small;  lingers  slightly  gaping,  strongly  l)ent  inward  toward  their  extremity, 
but  scarcely  siwon-whaijed.  Ambulatory  legs  short,  but  very  st mug;  menis  ornamented  with  cristifonn 
prolongations;  dactyli  strong,  much  curved,  without  den ticulat ions  below. 
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BemuB  criatulipes  A.  Milnp  fMwanbi. 

llrmiu  rrMHliprr  li..  Mllno  FjIwanK  <'rusl,  Ki'r.  Mr:<..  W,  |>l.  XV],  [.  I,  1R7S, 

BfMly  aiirl  feet  almost  rMtii|iletf'ly  muciotli.  The  roflniiii  in  wide,  short,  Hi-Hrinal«l  alunv,  licnt 
<lownwanl,  ami  hifiinalt'l  at  ilK  i-xtn-mity.  Tpiwr  "tbital  Uinler  ananitt^t,  Init  having  n  tiarmw 
liivui^';  thf  poHtnrbitalciivity  into  which  Ihoeypcan  In-  ivtrai'tccl  iHimciniplfre.  Rhbh]  article  of  oiitir 
Btitennip  wiile,  ehort,  ati'l  nut  Hiiinulmisi;  a,  notch  Kf|iaratefl  il  fnun  lower  Imnh^r  of  n»rapa<v.  Tlie 
csrapaif  nparaely  (ironuloiii';  very  awnllcn,  f«ii<>cially  in  eanliae  rcjfion,  whii-li  \*  iiiBrkerlly  pmiiiiiient. 
Piist'irhital  |K>rtion  wide;  gajilric  region  hi^li;  branchial  rcKions  elli]itii-al,  1)euriiiK  on  each  wide  two 
cul»ciite  [Jt'iininpnccH  direi-leil  rmtwanl;  Ihe  lirMt  I'tronfter  than  second.  (■|ielii>e<lM  o£  niaie  very 
miail  and  HinrH)!)).  Fir^l  jiairof  anilHilatiiry  le^.'s  lotiinTiuiil  flmnu'er  Ihan  tlieolliers;  hfth  vervsninli. 
MeniH  of  all  the  )vfA  very  wide,  having  nlmvc  a  cresl  ami  Ih-Iow  a  lamellar  iiroliin^atioii  witii  a  crcnii- 
late  anil  an-nate  Iwirder;  other  jfiinCi'  ri[  feet  small.  Alidonien  of  holli  wxfU  with  wven  (nt-  wyiiieiite, 
Ihe  lai't  olrmifali'  in  thu  male. 

Dinienfionx  of  female:  I^'nytli,  7  mm.;  wiiltli,  5.7  nun. 

(iulf  of  Mexico;  Central  Amem-a.     Depth,  H\  to  27  falh x.     Torto  Rico;  Off  IliH'a  I'rieta.  8} 

falhoMit^,  Hiation  6075;  ofi  Vieijuefl.  l'>  fathoni!'.  i<tatioi   0091    off  Ctdehra,  15  fathoms,  Kiminn  &Ki:\. 

OcDDi  THOE  lell. 
r«'<R<.-ll.  Prill'.  Z»>l.Siw.Lon<l<'ii.ni.rii.  IKt-V 
/TafyK"  I'H-kiiiKlon.  Pnic.  <'nl.  Ai-ad.  Scl.,  vit,  Mur.  -.lU,  IHTA.  )>,  41  (t>,  1HT7, 

Carspacit  of  miMleratc^  width,  thick,  Inlnilale;  fninto-orhltal  ni^on  wide;  riiHlnnn  Hinall;  no  jire- 
nrliitul  Kpine;  orbital  iHiriler  uiianned.  Itaral  article  of  antenna  latve;  M.Tonil  article  rather  flul  anil 
attacluil  til  firxt  joint  mar  roMtnii'i,  but  ala^nvat  (iisiance  frimi  orbit.  Kxo>niatli  of  oiitt>r  maxillipedH 
very  wiile  in  middle.  Stenial  plantnui  almtiHt  i^ircular.  <'lu'lii>e<l«  lona  and  nwnally  ctronit;  band  c-ojii- 
prewv-il;  finiiem  riiH)on-)(lta{Miil,  mpinK  in  the  adult.  Ainliulatory  feet  wide,  di-creaNiit)!  ratiidly  in  length 
[mm  the  firnt  to  the  fourth;   meral  jointii  with  lonRltudinat  I'rt■^'t.-<;  la^t  two  joints  Hhort  ami  niHlose. 

Kty  tu  the  I'orlir  HScan  gfiena  nf  llie  ijmux  Thoe. 

\.  ranipiU'L'  and  la-a)  Hnlcniwl  joliil  without  splncn jmrUn 

.\'.  dLrnpacv  with  pwloro-lBloral  »pinp-;  iMsal  unlennBl  Joint  wilh  IwuiliHtnl  spiiii'- lur/wra 

Thoe  ptiella  Stimpxon. 

TVt'H';i'U'If<iStltDp«u11.  Ann.  Lye.  Nat.  HlBl.  N.  Y..  Til.  17K,  IKW:  A.  Mil  lit-  EilwanK  Crivl.  Kf'K.  Mi>x..  1'J2,  [>t.  xix.  (,  .1.  ikH. 

.■intent- lateral  margins  atraijrtit  or  nearly  w);  lobulationn  of  dorMsl  fiirtaix'  well  marked,  cin'ered 
with  bunches  of  granules  crowdtvl  togetlier.  KoKtrat  hiimM  aeimratol  liy  a  deep,  narrow  flwnire. 
Antvnute  frinKed  with  lonjt  hair,  basal  joint  as  wide  as  lonjr,  with  anteni-external  anttlea  blunt  tooth. 
Ann  and  wriat  of  chelipedM  i^ivered  with  fine  Kranulationi',  tho  arm  with  a  line  of  InlHTcIeK  on  up[>er 
margin;  liand  smooth  and  chininif  escept  tiear  articulation,  where  it  is  Kranulale,  Kii]H'rior  niartiin 
eliarpfor  its  pn)Kinial  half;  Hniters  finely  serrulate  within;  a  liKith  near  Imti.- of  dactyl  in  male;  tinKers 
rather  widely  (tapinu  in  adult  male;  narn)wly  gapiiifi  in  adult  female.  The  iKwIerior  laminate  crivts 
on  merat  joints  of  amimlatory  legs  longer  than  anterior  and  alxiut  twice  an  wide;  llieir  iip|ier  Hnrfa<-eK 
eon<-sve,  niarKinu  undulate  and  Hnely  crenulale;  mriial  joints  have  a  liilcilnil  anterior cnvt  and  a  liHitli 
on  iHsterior  niai};in;  pro|>i>ilal  joints  with  a  narrow  crest  on  i-acli  side  and  a  lilnnt  spine  aliove. 

Color,  rLHldish,  or  a  brilliant  red,  with  yellow  sp.  its  (A.  Milne  Kdwanis). 

Dimenuons  of  male:  l^n)!th,  10.4  mm.;  wi<lth,  !l  mm. 

Horida  Keys;  West  Imlies.     Keefs  at  Pon.v.  I'orto  Kico. 

Thoe  aspera,  v\>.  iiov. 
Carapare  more  elonjmle  tliaii  in  T.  puclln,  tlie  tmstni-canliai^  suture  is  farther  liack.  or  iialFway 
lictween  ]H>el«rior  niargiu  of  carapace  and  ]HMterior  margin  of  orbit.  lyibules  i*e]iarsled  by  shallower 
<lepre»<ion8  than  in  T.jmrUn;  protofwatric atui  niewgastric  iobnW snnnounteil  by  high,  acute  luU-rcle; 
cardiac  lobule  with  a  similar  but  lower  tul)erele.  Postero-lateral  angle  «itli  a  sliitrt  sjiine;  alH)ve  arid 
anterior  to  the  spine,  a  sharp  tuiiercle;  another  on  each  side  of  the  middle  near  jHii'ierior  margin;  and 
in  front  of  these  last  still  another  on  branchial  rcfiion.  Kostral  bonis  curving  slightly  inward  and 
se|iarate<l  by  a  large  V-shajied  sinns.  Hasal  anteunal  joint  narrower  tlian  in  other  si>ecies  of  jtenus, 
considerably  longer  than  broad  and  arnitil  dislally  with  two  spines,  outer  one  abi)ve  itiner,  Imlh 
visible  in  a  doival  view;  outer  margin  concave,  a  longitudinal  crest  at  outer  third;  both  cn-sl  and 
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maiviti  finely  i-n'iiiilaU-.  ('Iieliptil  iif  iralt-  (|it.Tliu|if  ii<it  (iilly  <lcvi'lin>c(1)  ratlier  fi-eWi  Tht  arm. 
wrift,  iiml  [inixiniai  tiinrtli  <it  |aliii  are  tiiiely  f^iuilato;  Um  ann  liaa  Bharj'  gramiUttii  iiiarjiina  Tlie 
);rca1i'i'  |iHrt  of  julm  ia  i<niix>tli  ami  fhinin^t;  thn^  liiiieM  ai'  long  as  wide;  llie  flnjfers  iiaix'  Hlighllv  for 
hvn-tliinlH  llieir  1«>ti|^li  nml  artt  (tnely  lientii-ulnte.  ('n-i^lii  of  uieral  joints  of  nm1)ulalor>  Ipk"  of  alnnt 
e<|tia1  u'kltli;  anltrior  iTeat  liaa  one  or  two  teeth,  tht.'  [Mmleriiir  one  has  a 
rei'tanfcular  iVmta]  jirolcingation.  The  <-ari)al  joiiitH  hat'i!  a  triaiitE"'^'' 
inner  tootli  anil  a  narrow  outer  crest.  Hurtat'esparinjtly  iml)e«-ent;  some 
longer  liiura  fomi  Wnvn  on  rot^nini  and  in  the  depres'idtii^  of  cflniiMce. 

Diniensioaeuf  tnali'i  U'njrtli.  lOmiii.;  width,  8.2  mm. 

A  malt!  and  a  young  female  u-«^rc  taken  at  Knsenaila  Huuda,  Culchra 
(Cat.  So.  Zi'T.t).  This8p(s.'ieM  in  readily  distingnisheii  liy  its  spines  and 
hhur|>  tiiijendea  and  elongate  basal  aniennal  jiiinl. 

Oenm  LIB8A  Leaoh. 

l.iimi  l«'iii*li,  Z'nil.  Miso.,  II,  69.  IBI.i.  Flu-  lO.—  Tlioe  ncjirni  iuhI 

UhiiUii  UM\w\w.  Anicr.  Mniilhl}-  Mmt,.  In.  iTl.  Aug..  WIS.  l-ampiwi;,  x  a.5.      h    M  n  >  ol 

«ii    BmLulm.rj-   kit   of    riitht 
CarHiiaix'   very  iimvex;   wirfai-e  very  uneven;   nieatwastne  region      side,  x  6. 
eppeeially  elevated,  aides  of  gaatrir  and  hranehial  n^oiis  steep.     Pri!oe- 

ntar  spine  or  tooth  prei<ent.  Horns  of  ru!<truni  flattened,  contiguoim,  truncate,  outer  extremities  of 
anterior  niarvtn  fortninfC  a  small  lateral  liilie.  Orbit  with  a  superior  and  an  Inferior  c-liisecl  lisKure: 
eyes  when  retracted  fitting  into  cup-ehapeil  ineonspieiioiiB  ]Kistorbital  lobe.  Itaaal  joint  of  anteniite 
much  eularin-'l,  entire,  iHstal  niargiii  of  onter  jKirtion  united  with  front  margin  of  carapace.  Tschiuni 
of  outer  niaxilliptjda  inwardly  strongly  advaut-ed;  menis  Hubtriangnlar,  dilated  outwardly;  a  very 
fhallow  sinus  at  articulation  of  palpus.  C'heli|)e<ls  with  iialni  compressed,  sometimes  carinated; 
fingers  gaping  at  1)aHe  in  the  male.  AndiiiUtorj'  legs  of  moderate  length,  decreasing  rapid!}'  in  Hi/e 
from  the  first  Id  la:it,  either  (Tii>tat«  or  nodose;  dactyli  unurme<l. 


Iiiasa  bicoriiuita  Aur 


A.  M.  IWU:  Rnllihtin.  Bull.  IjiIi.  NhI. 


Icm 


CarapafV  with  two  ronnikil  nie<lian  prominences,  one  gastric  and  one  («rdiae,  the  tonniT  innch 
larger  and  higher.  From  the  gastric  proniinemtf  two  ridges  run  divergently  backward  to  fxtftxrn- 
lateral  angles  of  carapace.  Both  the  me<lian  pmnilncnces  and  ri<lj!eH  are  indistinctly  tnl)erculate. 
Posterior  <intline  arcuale  and  separated  from  blunt  ixiFtero-lateral  angles  by  a  hroad  ronnded  sinus. 
SiiicBof  Ijramrhial  and  gastric  regions  i-teep.  Uiiter  margin  of  biimchial  r^ion  with  a  broad  and  shallow 
tooth  at  its  middle.  Onter  marKinH  nf  he|>atic  regions  almost  jMrnltel.  Koslruin  wide,  deflexe<l,  sub- 
tnmcale,  widening  at  extremity,  which  isfonr-lolH-d;  median  lol)es  roinided  and  «'i«rateil  liy  a  narrow 
U-shapeil  fiwnre;  outer  lobes  smaller,  blunt,  slightly  less  ailvanced  than  meilian.  Upper  surface  of 
roetmni  slightly  concave  in  a  longitudinal  direction.  There  is  a  short,  acuminate  preorbitat  spine 
directed  obliijuely  upwanl.     )>>n<  furniehcil  with  triangular  lamhiate  crests. 

dimensions  o[  ovigeroiis  female:  Li'iigth,  V.a  nun.;  width,  S.2  inin. 

Bahama  Ranks;  St.  Bartholomew  (Anrivillius).  Mayagnez  HarUir,  4  to  H  (athoni)',  station  606-5; 
off  Vieques,  12j  fathoms,  atatiun  6095. 

0«iin*  TBLEOPEBTS  StimpaDa. 

Tlleopltrye  mtofeon,  Amer.  Joiir.  Sii.  fi).  xxix.  l:B,  1b«p. 

Allieil  to  AfillirfLr,  but  dislinguishiii  hy  tin'  character  of  the  orlritp,  which  have  the  superior  and 
exterior  margins  entire,  and  not  armed  with  tiilien-les  or  sjiines.  There  is  sometimes  an  indication  of 
a  superior  fissure  entirely  closed  np,  hut  no  trace  of  an  exterior  one.  Basal  joint  o[  external  antenme 
rather  narrow  for  the  group  to  which  this  genus  Udongs,  ta|iering  anteriorly,  armed  with  a  slight 
toolh  Hi  anleroH.'Xlcrior  angle  and  another  still  minller  at  middle  of  outer  margin.  Merus  of  outer 
maxillipeds  broader  tlian  irvhium,  Ihree-fourlhs  as  long,  and  notched  at  internal  angle  for'  ret-eplion 
of  )ialpuB.    Legs  cristate. 
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TelaopluyB  omatiu,  np.  iiov. 

Oarftpace  longer  than  brood;  two  niedinn  Inberclce,  one  Kaatriit  ami  one  rardia<^;  a  flout  Riiberect 
Hpine  on  bnuchial  near  pc«tcro-lat«ni1  angle;  three  very  small  xpinett 
on  lateral  margin  of  braiirhial  region;  a  tuhorcle  on  margin  of  lie|>atii: 
region;  two  slout  tubercles  alK>vepo(iterior  margin;  lateral  margin  gran- 
uUted;  a  few  other  tubercles  and  tufts  of  hair  B<»tlered  on  carapace. 
Roetial  teeth  aniall,  btnnt;   preorbital  Uibea  timooth,  mnndeil,  promi- 
nent; two  faint  flutures  evident  in  upper  margin  of  orbit.    Basal  joint 
of  antenna  with  an  antero-extemal  tootli  and  a  tubercle  on  outer  mar-      a^  ''V  ' /'*  ' 
gin.    Cheiiped  of  female  very  feeble;  upper  margin  nit  into  laminate       tS.-- '':■■'> -'^ 
lobes;    wri«t  also   ornamented  with   about   five   simiUr  lobee;    hand 
smooth,  tapering  distally;  flngere  gaping  a  very  little  at  haee.     Amhu-  "  " 

Ifltory  legs  with  a  margin  l)efore  and  l)ehind  ot  irregular  laminate  lot>es,     '''[^^li."  ^Xo^mp^^Ti 
on  meral,  carpal,  and  propodal  negmenta;  dactyli  about  as  long  an  pro-        (6)  Amhulowry  log,  x  s. 
podi,  strongly  curved,  acuminate,  denticulate. 

Thie  Hpeciea  differs  from  T.  rrUlidipeii  chiefly  in  its  longer  cani|iaccand  in  the  more  elaborate 
creets  on  the  Iq»,  which  are  present  on  the  posterior  aa  well  as  tlie  anterior  margin. 

Length  of  female,  l)earing^a^,  5.6  mm.;  width,  4.7  mm. 

One  female  from  May^nez  Harbor  in  4  to  6  bthoms,  station  CiOtt5  (Cat.  No.  2:(7T4). 
G«niu  KITHXAX  Latrailla. 
yiUnu  lAtrcllJe.  R^gae  Anim.  ile  CuvkT.  iii,  'a.  IHIT. 
TtaeSatUa  Ijltrelllc  In  [XwiMreBl.  Dt.t.  Rcl.  Nut,,  XXVIII,  260,  IK». 
jrifftrocvbu  While.  Linl  Cnut.  Brit.  Hun.,  7,  IK47, 

Carapace  Hubtriangular,  either  broader  than  long  or  slightly  longer  than  broail.  The  front  has 
two  small  rostral  boms,  often  pointe<l,  beai<le  which  are  other  cpineH  or  pruininem-cM,  eitiicr  prforbital 
or  antennal.  Orbital  liorders  more  or  let«  Bpinous  or  tiil)ereuloiiH.  Basal  article  of  antenna  wide, 
armed  in  front  witli  two  or  three  stroi^  spines;  Becond  article  inserted  outside  the  orbit,  at  Imse  of 
TOfitrum.  Merus  of  outer  maxillipe<lB  wide  and  dilated  outwardly;  exognath  wide.  Sternal  plastron 
almost  circular.  Cbelipetls  long  and  strong,  eHpcv'ially  in  male;  fingers  deeply  hollowed  out  at  tip, 
gaping  considerably  when  shut.  Ambulatory  legs  robust,  armed  witli  spines  and  terminale<t  by 
hook^  fingers,  and  often  arme<l  with  spinis  on  lower  surfai*.  Abdomen  ot  male  formed  of  seven 
free  segments. 

Key  to  the  PotIo  Hiixin  »]>ecifi  of  the  gaiue  Mithrax. 
A.  Canpacc  wtthaut  oblique  p&rallel  branchial  aulcl. 
B,  IlaDUt  wllh  spina  or  eplhuleii, 

C.  Carap*™  nearly  nakisl iiiinailaimta 

C  Caratiace  covered  with  kI«. 

D.  Oranuleii  ot  eafapace  concealed  bjr  the  doniie  scue,  whiuh  are  all  alike (liituni 

D'.annnlesol  varapece  not  cDD<:ealed  by  thvMilB!.  whieh  amol  two  kinds  Biid  varying  In  length jiltiHionit 

B',  ManUB  without  HpinCB, 
C.  BiwlTsl  horns  blunl  or  tubcrculltorm. 
D.  Antero-laWTal  prominences  [our. 
E.  Carapace  and  wrist  nnoolh  or  pearly  so. 

F.  BasBlantennal  Joint  with  two  teeth  or  spines Iiltpldm 

V.  Basalantennaljolntwllli  three  Itolh  or  spines Ln-iiiumtu 

If'.  Carapace  and  nrlst  distinctly  tuberculale. 

F.  Rostral  homi  about  as  long  as  broad ilijinmui 

¥'.  Rtetral  homs  shorter,  broader  than  long jikiiracnulJiKi 

D'.  AQtcro-laleral  promiDcncea  three;  poslero-laicml  one ruber 

D.  Bosiral  hams  short, 

E,  Poor  lateral  spines ArjuptUII 

£'.  Two  lateral  iplDel I.;l<lcri 

D'.  Rostral  homi  long  and  slendi-r aruUfniii 

A',  Carapace  with  oblique  parallel  branchial  sulci. 
B.  Anleri>lateral  margin  nplned. 

C,  Carapace  longer  than  broad daaimmi  at 

C'.Carapace  broader  than  long J-r,-)^ 

C.  Carapace  sllghUy  broader  than  long.    Pomi-ro-la,ttnil  unglc  rounded tculfilut 

C,  Carapace  much  broader  than  lung,    fosicru-laleral  angleangular a)ri/jiAe 

2d— F.  C,  B,  1900-5 
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Mithfaz  ocuticomis  Stimi>Hon. 

MUhraxaaaimniii Slimfmon,  Bull.  Hiu.  Cump.  Zool.,  ][.  116.  mO:  A.  Mllnc  E<lwtir<la.  V.nia.  RiHc-  Hex,,  96. 1ST5. 
MUhKa  (A'cmaiHd)  nctUiconiUi  Rathbun.  Pro.'.  U.  S.  Nat.  Muk.,  iv.  aw.  pi.  xxxvii,  f.  I,  1892. 
tlemamia  rottnUa  A.  Milne  Edwardg,  Cniat.  Ri:-e.  Hex.,  ni,  pi.  ivu.  f.  i.  1KT5. 

Carapait;  longer  than  briwtl,  armeil  espt><^ally  on  ixMtfrior  tuiil  luteml  portionti  witti  sti&ip  epinee 
and  Bpinulea.  AiiI«ro-latenil  margin  with  four  Hiender,  i^liarp  Hi>in<«,  the  flrat  tliree  of  which  have  a 
smaller  anterior  spine;  a  ehort  poBt^ro-lateral  B|>in«.  Houtral  horns  in  large  it|>vciin<-ne  two-Gfthe  as 
long  as  remainder  of  larapace,  in  small  specimens  relativdy  shorter;  slender,  aouininat*,  diverging. 
Preorbital  spine  ai-ute,  obliquely  ascending;  poslorbital  spine  cqiiaily  long;  two  shorter  spines  above 
and  two  below  the  orbit,  Antennal  joint  with  a  long  anlem-external  spine,  a  thint  ur  more  as  long  as 
the  rostrum;  an  outer  spine  much  shorter;  a  third  but  extremely  Hhcirt  spine  at  the  base  of  the  i«c-nn<I 
j<Mnt.  Arm  and  wrist  armed  with  very  sharp  spines;  hand  snKwlh.  Meral  and  irarpal  joints  of 
ambulatory  legs  spinous,  the  spines  forming  two  marginal  rows  on  upi>er  surface. 

This  spei^ies  has  a  strong  resemblance  to  young  M.  tpinonaaimut. 

Dimensions  of  male:  Entire  length  of  rarapa<«,  21.4  mm.;  entire  widtti,  14.2  mm. 

Uulf  of  Mexico  and  Caribbean  Sea,  12  to  121  fathoms;  Bermwlas.  Mayaguez  Harbor,  25  to  30 
fathoms,  station  6062,  1  young  female. 

Mithrax  spinoaiaaimus  (I^marck). 

Maia  tpisotiaijaa  Lamarck.  Hint.  Nat.  Atiim.  muh  ViTt,.  v.  241,  IHIH. 
JUiUriutpfiuMtMliniu  Milne  Edwanle,  Mag.  Zoul.,  II,  pis.  2bii<I3.  1K£i. 

Carapace  covered  with  spines  more  or  leas  elongate,  which  lend  to  disappear  in  very  large  indi- 
viduals; surface  tetween  spines  smooth.  Rostrum  fonned  of  two  short  and  sliglitly  diveiyent  horns. 
Preorbital  spineesharp  and  directed  a  little  upwan).  Twospinea  on  liasal  article  of  external  antennie. 
Orbital  border  ont  into  five  or  six  additional  spines.  Antero-latcral  margin  armed  with  five  or  six 
lai^  spinee,  of  which  the  Aist  two  are  bifurcate.  Cheti|ieils  very  large.  Ann  and  wrist  spiny.  The 
upper  border  of  the  liand  has  a  double  row  of  spines,  which  IxM-oitie  blunt  or  tubercutiform  with  age; 
the  inner  face  has  two  or  three  tiil>ercles  near  the  wrist.  Ambulatory  legs  very  spinous.  Merus  of 
external  nmxlllipeds  deeply  cut  at  its  inner  angle. 

Color,  vinous  red,  with  yellowish  tints  (A.  Milne  Kilwarils). 

Dimensionsof  male:  Entire  length,  131.4  mm.;  entire  width,  l:tfl  mm.  This  Isthelargeatspei^eB 
of  the  genus.    Young  s[>ecimens  are  more  elongate  (lon^'er  than  bnmil)  and  have  longer  horns. 

Bahama  Banks;  Florida  Keys;  West  Indien.     Bayanioii  ((iuudlatih);  San  Juan  (O.  M.  Gray). 

Hithrax  piloaua  RathlHin. 

OliireraeiitoWwHerlist,  Natur.  Krabbeiiu.  KrcbBC.  I,  ilX,  pi.  iii,  r.  lUl.  1790.    (Not  C  OffldttUlwO.  I^brtdua.  1780.) 
afOhTox  acuteoKis  Milne  RdwardH,  Ma«.  Zool.,  n.  I«a2. 
MilftnapflcxiuRathbun.  Proc.  U.  S.  Nal.  UiM..  XV, -Mi,  pi.  ixiix,  istfi 

Carapace  wider  than  long  in  specimens  of  large  size,  lint  in  small  specimens  the  length  and  width 
are  more  nearly  equal.  It  is  covered,  as  well  as  the  legs,  with  plumose  setw,  which  are  crowded  and 
conceal  the  surface;  when  remove<i,  they  disclose  flattened  granulesi.  Carapai*  also  furnished  with 
spinose  tubercles  as  follows:  Three,  small,  arranged  longi'.udinally  each  side  of  muliiui  line  just  behind 
rostrum;  four  transversely  on  gastric  region  in  two  distant  piurs;  one  further  back  on  median  line  of 
gastric;  three  forniing  a  triangle  on  cardiac;  nine  or  ten  scattered  on  each  branchial  n^ion;  four  in  an 
arcuate  row  above  posterior  margin.  Lateral  spines  five  (the  fifth  postero-lateral),  stout,  triangular, 
tipflhoolied  forward,  the  first  ones  often  double  or  triple,  es)>ecially  in  specimens  of  largesize.  Rostisl 
homsstrongly  incurved  at  tips.  Preocular  spine  prominent,  upturned.  Three  other  orbital  teeth — one 
above,  one  below,  one  exienial.  Basal  antennal  joint  with  a  long  an tera- external  spine,  hooked 
inward;  on  outer  margin  a  triangular  tooth;  another  at  insertion  of  second  joint.  Chelipeds  large; 
arm  and  wrist  very  spiny;  hand  with  a  few  tul)ercles  or  spines  on  superior  margin  near  wrist  Ambu- 
latory legs  Hlout;  meral  and  carpal  joints  spiny. 

Dimensions  of  male:  Entire  length,  113.2  mm.;  entire  width,  124  mm. 

Bahamas;  Florida  Keys  to  Venezuela;  West  Indies.  I'urto  Kiuo:  Reefs  at  Guanica;  reefs  at 
Ponce;  Culebra;  Aguadilla  (Gundlach). 
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ICitbrax  plumosus,  sp.  nov. 

IK..  XV.  IM.  IHK!.    (Nut  if.  acalBUat  (Uvrlixl)  MUuu  Edwude.) 

.  JhiqiUii,  1.  e,  1M97. 

Carapace  wide,  little  swollen,  and  covered  witli  very  fiat  and  crowded  granules,  with  wnne  raised 
tubercles  toward  lateral  and  Irontal  itiarginB;  surface  covereil  (but  not  sufliciently  to  obscure  the  (tranu- 
lation)  with  plumose  bristisK  and  tufte  oi  Itinf^r,  stfffer  bristles  arising  from  eatili  tutercle.  Rostral 
horns  short,  truncstt;,  interspace  wider  than  horn.  Preorbital  tooth  blunt,  directed  a  little  outward. 
Basal  article  of  antenna  with  three  bluTit  Hpines;  the  orbital  liorder  has,  besides,  four  blunt  spines, 
Antero-lateral  margin  armed  witli  four  slender  siiliacute  spines,  of  which  the  Arst  three  are  double;  the 
anterior  of  each  double  spine  is  the  smaller;  a  short  postero-lateral  spine.  Inner  margin  of  arm  and 
wrist  armed  with  sharp  spines;  upper  surface  spinous;  arm  with  five  or  six  sharp  spines  on  outer 
maigiii;  hand  with  a  few  spinules  on  upper  surface  near  wrisL  falin  an<l  fin^rs  otherwise  smooth, 
naked,  and  shining.  The  rest  of  thechelipedsandalso  the  ambulatory  tegs  hairy  like  carapace.  Meral 
andcarpaljointsof  ambulatory  legs  spinous.  Youngapecimenshave  the  rostral  horns  relatively  longei 
and  sharper;  the  hand  is  rougher  than  in  the  adult  and  hairy  at  the  proximal  end. 

Tbis  species  I  at  first  mistook  for  if.  aculeatiu  (Herbst),  and  later  thoi^ht  it  might  lie  a  varielj 
d(  Jf.  verrucotut,  to  which  it  is  most  closely  related.  M.  aculi^iiia  (Herbet) ,  nov  Af,  piiogue,  is  furnished 
with  much  stronger  lateral  spines  and  the  setie  covering  the  surface  are  denser  and  all  of  the  same 
character.  Jf.  verrucogue,  on  the  otiier  hand,  lias  the  carapace  bare  or  nearly  so,  and  the  hand  and 
upper  surface  of  the  wrist  are  unarmed;  the  young  have  the  rostral  homs  relatively  shorter  than  tlie 
adult,  while  the  reverse  is  true  in  Jf.  plumomit.  Thiaspeciesis  of  more  frequent  occurrence  llian  cither 
of  those  with  which  it  hss  been  confounded. 

An  ovigerous  Eemale  from  Puerfo  Real  measures  30  mm.  long,  includinghoms,  and35.8nim.  wide, 
includii^  spines.  This  specimen  may  be  taken  as  the  type  (Cat.  No.  23775).  Alsofonndin  PorloKico 
at  Boqneron;  reefs  at  Ponce;  Arroyo;  Caballo  Blanco  Reef,  Vieques;  Ensenada  Honda,  Culebra; 
Fajardo.     Bahamas;  Florida  Keys;  West  Indies;  Fernando  Noronha. 

Hithrax  hiapiduB  (Herbst). 


k.  MUne  Edwards,  Cruet.  ROg.  Ut^x.,  93,  |j1.  ill.  I.  I.  IKT5. 
Carapace  swollen,  considerably  wider  than  long,  smooth,  except  for  some  low,  rour.ded  promi- 
nences chiefly  toward  the  outer  margin  of  the  branchial  region.  Gastric  tutercles  very  faint  Front 
wide;  horns  short,  obtuse,  interspace  U-shaped,  as  wide  as  either  horn.  Preorbltal  angles  blunt, 
slightly  produced.  Basal  joint  of  antenna  with  two  teeth,  inner  one  nearly  reaching  line  of  rostrum, 
the  other  smaller,  on  orbital  border;  besides,  the  orbit  lias  four  tul>ercles  on  margin,  two  superior, 
much  smaller  than  esctemal  or  inferior  tubercle.  Lateral  mai^tn  armed  with  fivespinifonn  teeth;  the 
first  obtuse,  often  bifid  at  extremity;  the  second  longer,  sharp  aud  double,  curving  forward;  third 
and  fourth  more  slender  and  about  the  same  length;  fifth  postero-lateral,  much  smaller,  and  sitiuited 
higher  up  on  carapace.  Subhepatic  region  with  two  tubercles;  a  number  of  tubercles,  some  of  them 
pointed,  are  on  the  subbranchial  and  plerygostomian  regions.  Arm  with  four  or  five  spinea  on  upjier 
mar^n;  two  on  inner  margin;  and  a  few  tubercles  on  the  upper  surface.  Wrist  smootli;  inner  margin 
evenly  rounded.  Hand  smooth;  Hngere  narrowly  gaping;  a  broad,  low  tooth  near  the  base  of  the 
dactylus.  In  young  s[>ecimena  tlie  tubercles  of  the  cara]«ce  are  more  protuberant. 
IS  of  male;  Length,  86.6  mm.;  width,  including  spines,  114  mm. 
:;  Florida  Keys;  West  Indies;  Venezuela;  Bahia  and  Abrollios  Islands,  Brazil;  Bermu- 
das.   Guanica,  Porto  Rico;  San  Juan  (Oundlach). 

Mitluax  leaTinumue  Desbonne  &  ycliraiiim. 

XUhrax  bnrbaaaai  Desbonne  &  Scbmmm.  Cruet.  Ouadeloupv.  T,  pi.  i.  Okb.  1  and  'i.  1K6T:  A.  Miliio  Edwanis,  Cnul.  Rig, 
Mei.,  94,  pi.  xxi. !.  'J.  1876. 

Besemblee  if.  hitpxdvt;  the  carapace  smooth,  and  having  only  a  few  roimdeil  prominences,  but 
narrower;  the  front  also  is  narrower  and  much  more  produced.  Preorbital  projectiuiLS  rounded. 
The  basal  article  of  antenna  bears  three  blunt  spines,  one  below  insertion  of  next  article,  one  stronger 
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at  aiUero-external  an^le,  the  tliinl  wiiially  iarge  at  ant  en)- internal  >uit;le.  (»rliital  Ixinler  with  only 
three  liil>ercleH.  I.at«ra)  margins  ariiioil  willi  live  aliiiiwt  <ylin<)ri<iil  H|>ines,  which  are  simple  an<l 
directed  aimcwl  [iirward:  the  first  anii  fifth  are  sinalleHt;  thi'  fiflli  in  |iin4-lat«.'nil.  Thive  Ktronc  |m)j(v- 
tions  on  brancliiat  rvcions.  Wrist  with  a  laiw  tnlien'le  on  inner  margin;  ntlierwiiw  the  feet  ritteniiile 
those  of  M.  Awptrffw.  Sternal  plastrcin  deeply  hollowed  anteriorly  fiir  aeveiith  aiNloininal  aeginent; 
sixth  alxloniinal  s^^iieut  very  witle  in  ita  anterior  part.  Menis  of  outer  inaxitlijiedB  longer  and  mucli 
let«  deeply  cut  at  its  innur  angle  than  in  M.  hisjndiui. 

Carapace  a  violet  hrown;  clawH  and  feet  Hpotteil  with  a  wine^^)]cirB(l  violet  (A.  Milne  Edwards), 

Dimensions  of  nmle:  I*ngth,  65  nim.;  extreme  wiiith,  78  mm,  {\.  Milne  Iviwanla). 

Guadeloupe  (type  iofality).    This  species  was  not  tnunil  by  the  J''Uh  Uiiirk  |iarty,  nor  is  it 

reconliHi  by  Gundlach,  but  1  chanced  to  note  in  the  Musenin  at  lierlin,  in  1896,  a  Kmall  male,  lalieled 

"Porto  Rico.     Gundlai^h."     The  spots  on  the  ohelipedH   were  a  striking  feature  of  the  preserved 

specimen. 

Mithr&x  depresou*  A.  Milne  Edwards. 

MUhm  depratnt  A,  Milne  EdwaMa,  Cnut  Rig.  Men.,  96,  |>1,  ix.  f.  t.  IK7.'i 

Closely  allied  to  .V.  kiapidxif.  Carapace  narrower  aoroiw  branchial  regions;  antftro-lateml  margins 
more  arcnate  than  in  M.  hin/tidiis,  that  is,  after  curving  well  outwani  anteriorly, they  tiim  inward  ni.'ar 
lateral  angle  more  than  in  that  species.  Tubercles  of  inrapaee  prominent;  on  gastric  region  there  are 
five  tubercles  in  a  transverse  row,  and  in  front  of  these  two  paira  of  tubercles,  the  anterior  jiair  at  base 
of  the  rosfral  horns;  on  mesogaetric  r^on  arc  two  tubercles  on  each  xide  in  a  transverse  line;  on 
branchial  region  the  four  principal  luliercles  form  a  rhomboid;  in  front  of  anterior  of  these  tubercles 
are  two  or  three  smaller  ones;  near  poplerior  uiarnin  of  branchial  region  are  alwut  eight  unequal 
tubercles  formii^  two  irreg<ilar  rows.  Space  l)etween  the  rostral  horns  U-shaped  and  narrower  than 
eitiicr  bom.  Anterior  of  lateral  branchial  spines  more  swollen  than  in  M.  hi»pidu»  and  blunter;  spine 
on  its  front  margin  is  reduced,  tnbercles  above  are  enlarged;  tul>ercle«  present  on  se<'on(i  and  Ihiril 
branchial  spines  also.  Arm  with  two  blunt  spines  on  anterior  margin,  tlie  distal  one  large,  prosinial 
one  small.     Otherwise  as  in  if.  bts/Hdiu. 

Dimensions  of  male:  Length,  43.5  mm, ;  width,  51  nim, 

Bahamas;  Florida  Keys,  to  19  fathoms;  West  Iniliea;  off  Cape  Kt.  Roque,  Brazil,  20  fathoms;  off 
the  Abrolhiw,  Brazil,  30  fathoms  {tiaimler);  Beniiiidas.  I'orto  Rico:  Hucares,  2  males;  yiHmg  speci- 
mens were  Uken  at  the  following  stations;  Off  Puerto  Real,  8J  fathoms,  station  8074;  off  St,  Thomas, 
20  to  ^  fathoms,  stations  6079,  6080;  off  Vieques,  6  to  14  Mhoms,  stations  6085,  6096;  off  Culebra.  15 
to  16  fathoms,  stalionB  6090,  6003;  off  Huma^so,  9j  lo  12j  fathoms,  stations  6098,  6099. 

Uithrax  pleuracanthus  Stimi>8on. 

Ilfi.  IH71;  A.  Sllliie  KrtWHtils.  Cnwl.  Bfg,  Mel.,  95.  pi.  xi,  t.  S,  187ft. 
v.  2«&.  1882  (part). 

In  1892  (loc.  cit.)  I  believed  M.  pleiinifanOam  to  Ix!  synonymous  with  Af.  hitpidiit;  since  then  1 
l<ave  reconsidered  the  question  and  have  exanitned  more  mat4>ria1,  including  type  s|xtcimena  of  M. 
dfpremiie,  and  have  come  to  the  coiicluBion  that  these  three  s|>ecies  can  I»!  maintained.  The  differences 
are  very  subtle,  and  not  evident  without  careful  study.  The  fonn  of  the  carapace  in  ^f.  /rfrurowinttuj 
reeembles  that  of  31.  hixpid^u;  the  third  or  posterior  branchial  spine  is  longer,  and  the  second  spine 
shorier,  than  the  Grsti  there  are  several  tubercles  about  the  Inise  of  each  lateml  spine.  The  tubercU^ 
of  the  carapace  are  well  marked  as  in  if.  depreimtt.  The  two  tubercles  of  each  pair  on  the  niesogastric 
region  are  confluent.  The  rostral  boms  of  M.  pUur/n-'iniliuii  are  shorter  and  wider  than  in  M.  hUpidu* 
or  M.  dqtr'-iau,a,n<\  the  interspane  is  narrower  and  inclines  toward  the  triangular.  The  arm  has  on  its 
anterior  margin  either  a  single  spine,  or  a  spine  with  a  tuliercle  on  its  proxiniat  slope.  I  may  a<ld 
Uiat  in  young  S[)ecimcns  these  differences  are  less  evi<1ent,  making  it  almost  impossible  to  separate 
the  species  with  certainty. 

Dimensions  of  male:  Length,  3.1.6  mm.;  widtli,  40.7  mm. 

Florida  Keys;  West  Indies;  Gulf  of  Mexico.  Dejith,.'!  to  125  fathoms.  Porto  Rico:  Off  Vieques, 
14  fathoms,  statjon  6085,  1  male,  3  young;  off  Humavao,  12^  fathoms,  station  6098,  1  young;  Ran 
Jutui  (G.  M.  Gray). 
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Hithrax  ruber  (Ktiiii7)»uin). 

ruber  Slim pson,  Bull.  Una.  Ctaoji.  Zoo].,  i[,  118.  IKil. 
HMrarulutnHdiit  A.  Milne  EdwnnK  Crust,  KOk.  Mex..  110,  pi,  iiiil.  I.  i.  11175. 
Jf.Uimi  ruder  Mluis,  VliaWngn  Rcpt.,  Zool.,  xvir,  87,  IRSfl. 
MithrtLr  Rudiu  Ulerfl.  iiir.  rit. 

Carapace  iiiiii'h  wiiler  than  long;  Hurtai^!  nakpel,  ])oliitl)e<),  and  uneven.  A  few  rnnooth,  rounded 
proniineneen  are  on  l>rani'hial  rttcion;  »ionit'  Hiiiall  depressed  tuIx'rcliM  art^  arranged  in  traimveri'e  rows 
on  gmrtrii:  region,  am)  lar^T  ones  ocvmt  on  <-ardiaf  and  brancliial  ivgions.  The  lalt^ral  protul^rani-ea 
are  four,  the  first  two  blunt,  the  laHt  two  tiharp,  xpinifonn,  the  thinl  largcHt  anil  mrmt  pnxtiieed,  Die 
fourth  poBt-tateral;  a  tul>erele  on  anterior  Hlo))e  of  the  tteeond  tootli,  a  ti|>ine  in  the  interval  between 
sec-ond  and  third.  Frontal  hcjrnx  \«Ty  short,  thickened,  nptunied,  blunt;  inter§  pace  narrow.  Behind 
the  boms  two  small  prominences.  Margin  of  orbit  thickened,  es])ecially  the  preorbital  lobe;  a  amall 
tooth  on  np[ier  margin;  otherwise  entire.  Basal  aiilennal  Joint  rather  narrow,  with  two  lobes,  one 
large  and  thick  at  antero-external  angle  and  further  advanced  than  preorbital  1ol>e,  the  other  flmall,  on 
outer  inat^n.  Chelipeds  stmuK;  arm  with  a  single  lobe  at  proximal  end  of  anterior  margin,  four 
spine>4  on  posterior  mai^n,  and  two  Hjnnes  on  up))cr  surface;  wrint  almost  etnooth;  hanil  smooth; 
fingere  denticniate  except  at  hose;  the  movable  finger  in  the  full-grown  male  l)earsa  strong  tooth  near 
its  proximal  third;  fingera  gaping.     Ainbnlatory  legs  spinous  an<]  hairy. 

Entire  length  of  ovigerous  female  from  Arroyo,  13  mm.;  entire  width,  15.8  mm. 

May^uez,  on  i»ral  reef,  one  male;  Playa  de  Ponce  Reef,  two  young;  Arroyo,  on  Lighthouse  Beef, 
1  female,  1  young.     Cul>a  (Stimimon);  Guadeloupe  ((;ene\'a  Museum). 

lWifTii-nT  hemphilli  Rathbun. 

Milhrm  lirmpkilli  Riilhhnn.  i'mo.  V.  fi,  NhI.  Mub..  xv,  XS.  pi,  iiivii,  f.  2, 1»32. 

('ara|iace  oblong- triangular,  covered  with  strong  tul)ercleH  an<l  granules.  The  largest  tuberclee 
are  arrangeii  as  follows:  One  on  either  siile  of  the  middle,  in  a  line  with  posterior  margin  of  orbit;  a 
Iransi'erse  row  of  four  on  protogastric  ]t>l>ei';  three  median  niesogafltrit^;  one  gi^nital;  a  line  of  three  on 
the  cardiac  forming  a  tranflverne  curve  iimiave  forward;  liehind  these,  one  on  median  line;  From 
seven  to  eight  on  branchial  region,  tliuse  miiHt  posterior  l)eing  spinous;  four  spinous  tubercles  on 
intestinal  region  fomiinga  transverse  curve  coni'ave  to  jKisterior  margin;  the  two  tubercles  at  extremi- 
tien  of  this  <-urve  are  (nntinuous  with  a  line  of  granules  which  l>orderH  the  jtosterior  margin.  The  two 
central  |irutul>erances  of  the  marginal  line  are  small  tubenles.  Numerous  smaller  tul)ercles  and 
granules  scattered  or  clustered  abont  the  larger  tulierolea;  a  row  oE  granules  just  within  and  parallel 
to  p<»(terior  margin  of  inesogaatric  region.  Kowtrum  rather  long  for  the  genus,  horns  acute,  curving 
inwanl  at  tip;  outer  rnaigin  finely  denliculat*>.  Preocular  tooth  long,  ai^ule,  elevateil,  the  tips  being 
in  a  horizontal  line  with  posterior  margin  of  rostral  sinus.  The  two  sinuses  of  upper  orbital  margin 
are  triangular  and  inclose  a  siibtriangtdar,  tnin<'ate  tooth.  Four  atitero-lateral  spines,  stout,  conical, 
and  emboase<l  with  granules  and  tuliercles;  also  a  fuw  intennediate  and  much  smaller  spines;  a  short 
poetrlateral  spine  just  above  mai^iit.  Basal  joint  of  antennaarmed  with  four  spines  and  teeth;  a  long, 
slender  spine  at  ant«.'rior  outer  angle,  overreaching  preorbital  sjiine;  a  shorter  spine  or  tooth  on  outer 
niar^n,  forming  one  of  two  on  the  margin  of  orbital  floor;  at  the  base  of  the  first  movable  joint  a 
spiniform  tooth  just  visible  in  a  cloraal  view;  obliquely  l>elilnd  this  is  another  tmth,  succeeded  by  four 
others  which  cross  the  subhepatic  r^ion.  Chelijieds  rather  feeble;  ann  with  an  upper  and  outer  row 
of  spines  and  four  or  five  rows  of  tubercles;  wrist  tuberi'uloQS;  hand  smooth,  with  parallel  margins; 
fingers  showing  only  a  small  hiatus  at  Itase  when  duaett.  Ambulatory  legs  spinous;  the  spines  on  the 
meral  joints  strong. 

Dimensions  of  male:  Kntlre  length,  Ifi.f*  mm.;  entire  width,  19.9  mm. 

Indian  Key,  Florida;  Rio  Foriiioso,  Peruainbuco;  Abrolh<«  Islands,  Brazil.  Kn.sena'la  Honda, 
Culebra,  2  males,  1  female. 

Hithrax  holderi  Stimpson. 

jraftnuAiJifenRilmpmii.  Bull.  Miiii.('-omp.>:m1..M,  117,  IKTl:  luililiiiii.  Bull.  Ijih,  Nut.  illxl.  RUU- t'nlv.  Iowa,  i\. 'ja9,  pi. 

Carapace  oblong,  coven'<l  with  ntuijiuil,  prominent  tubercles,  anil  with  laige,  <;rowded  punct«. 
Frontal  horns  depresmit,  nearly  horizontal,  narrow,  short,  acute.  Basal  antennal  joint  with  three 
apinea,  antero-external  long,  nearly  ay  advnni'ed  as  the  rostrum  and  directed  obliquely  upward  and 
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outward;  outer  spine  small;  a  tliinl  epine  or  sharp  tooth  is  placed  at  insertion  of  second  joint  Orbital 
spines  and  teeth  five,  exelusive  of  anlennal;  preorlrital  acute,  elevated,  curved  inward.  A ntero  lateral 
margin  with  two  prominent  spines — one  hepatic,  the  other  at  branchial  angle;  between  them  are  two 
clusters  of  tubercles;  in  front  of  and  behind  branchial  dpine  is  a  small  epine  or  eplnula  Inferior  r^ons 
of  campace  covered  with  tubercles,  which  become  spinuloue  on  subhepatic  region.  Anns  of  ebelipeds 
with  blunt  spines  above;  hands  unanned.  Ambulatory  legs  flattened  above  and  hairy;  meral  and 
carpal  joints  anned  with  two  rows  of  spines. 

Dimensions  of  female:  Entire  length  of  cftrapace,  21.5  mm.;  entire  width,  21.2  mm.. 

Torti:^as,  7  fathoms;  St.  Croix;  St.  John.    Off  Vieqnes,  21  fathoms,  station  6089, 1  young  specimen. 

Uithraz  cinctimauua  (Stimpson). 
MJUmraln.  rincHmoniu  Stlmpson,  Amer.  Jour.  Eel.,  xxix.  132,  1S60;  Ann.  Ljc  Nm.  Hist.  N.  Y.,  vii,  186,  IS80:  A.  Mfltie 

Edwaids,  Cnisl.  R(^k.  Mpi.,  112.  pi.  xxni.  I.  8,  1876. 
IfUhnix  ciitaimoiim  Miura,  ChaUmafr  Repl.,  Zool.,  xvii,  «7,  ISM. 

Carapace  longer  than  broad  and  covered,  especially  on  posterior  two-thirds,  with  small,  rounded 
lobulee.  Branchial  regions  obliquely  sulcate.  Rostral  home  ehort,  rather  narrow,  and  widely  sepa- 
rated. Inner  angle  of  orbit  prominent,  acute.  Ant«ro-1atera1  margin  with  four  small  teeth,  often 
tuberculilorm.  Basal  joint  of  antenna  very  broad,  with  an  antero-ejcternal  spine,  not  exceeding  upper 
preorbital  tooth.  Arm  tuberculous,  two  spiniform  t«eth  on  inner  margin;  wrist  smooth,  two  tubercles 
on  inner  margin;  palm  somewhat  dilated;  Ungers  gaping;  a  tooth  on  dactylus  near  its  base;  sometimes 
a  smaller  one  on  poll«ix  near  spoon.  Ambulatory  legs  a  little  rough,  sparsely  hairy,  hairs  fine  and 
chiefly  on  last  three  joints. 

Color,  yellowish,  with  a  large  brown  spot  covering  a  large  part  of  the  cardiac  region.  Claws  and 
feet  spotted  with  brown  and  white;  often  the  darli  shade  forms  a  broad  band  on  the  haJid,  whence 
the  speciflc  name. 

Dimensions  of  male:  T^ength,  18.2  mm.;  width,  17.7  mm. 

Gnlf  of  Meiico;  Florida  Reefs;  West  Indies;  Curasao.    Guanica  Bay,  Porto  Bico,  on  coral  reef. 

Hithrax  forceps  (A.  Milne-Edwanls  ).' 

JBaSromlw  /itrcrpt  A.  Mllno  Edvarda,  Crust.  Ri'g.  Mei.,  109,  pi.  xim.  f.  1, 1S7&. 

Mithnu^ilui  hirtiiliprt  Kingsley,  Pioc.  BoeWn  £»c.  Nat  Hlxt..  XX.  147,  ISTt;  Proc.  Acsd.  Nat.  Sni.  Phils.,  XXXI.  380,  pi.  xiv. 

t,  1, 18T9. 
Ml/hmi  /or/vy"  Mfcm,  Chalimt/rr  Repl.,  Zool.,  xvn,  pp.  K7,  Sd,  1886. 

Carapace  comparatively  smooth,  large  specimens  with  scattered  punctares,  small  ones  deeply 
scutptureil.  Three  grooves  run  diagonally  bfickward  from  near  flrst,  second,  and  fonrth  sinuses  of 
lateral  margin;  of  the  intervening  ridg^ti  thus  formed,  the  two  anterior  are  not  broken  up  into  lobules, 
as  in  if.  ncidptug.  Six  or  seven  depresseil  tubercles  along  margin  and  on  posterior  part  of  branchial 
rt^on,  two  or  three  along  outer  margin  of  hepatic  region,  and  two  pairs  on  frontal  region  directly 
behind  lolxis  of  rostrum.  Median  notch  of  front  broadly  V-shaped.  Antero-lateral  t«eth  fonr,  acute, 
slender,  separated  by  broad  rounded  sinuses,  the  first  the  shortest  and  in  large  spei'imens  snbacute, 
the  remainder  sharp  and  directed  forward,  the  second  usually  the  longest  and  largest.  Sometimes  a 
sinall  postero-lateral  tooth.  Arm  with  live  spines  or  spiniform  tubercles  on  upper  margin,  two  on 
iimer  fai^e  just  below  margin;  on  the  inner  mai^n  two  prominent  teeth.  Orpus  smooth,  sometimes 
unarmed,  often  witli  a  short  spine  or  tubercle  on  inner  luaigin  anterior  to  inner  angle,  giving  appear- 
ance of  a  double  tooth.  Fingers  widely  gaping  in  male;  daclylus  with  a  large  tooth  one-third  distance 
froiii  proximal  en<l,  or  instead  a  few  minute  teeth;  the  pollex  may  have  from  one  to  throe  small  teeth 
or  tubercles  ui  the  middle,    .^mliulatory  legs  distinctly  spiny  and  flne-hairy. 

Color,  ciunamon  or  reddish-brown. 

Dimensions  of  male:  I^engtli  to  base  of  rostral  lobes,  30.5  ram.;  width,  without  spines,  35  mm. 

From  North  (.krolina  tothe  Abrollios  Islands,  Brazil;  Bermudas;  in  1  to  17  fathoms.  Porto  Rico: 
Mayagiicz  Harbor;  off  liallardo  Bank,  10  fatliouii^,  station  lt07B;  off  Vieques,  6  to  16  fathoms,  stations 
Q0S5, 6001, 6092, 6096;  off  Cidebra,  15  to  151  fathoms,  stations  6087, 60tl3;  off  Uuma^ao,  9)  to  12}  fathoms, 
stBtions  6098,  6099. 


Mr.  Rankin.  In 

no.  N.  Y,  Ami.  H*i.,  xii,  fi32, 1900.  ii-os  Ih 

»  nl  tlip  Miwtr 

1  Sflenllflqiie.  by  A.  Mllno  IClwflnl.,  npiK 

t*  cil  111.'  -■■luirKl 

jBirts.    ArpHrrtinBlothoBibllnBraphioili, 

,l/./uir.VM)  wun. 

le  X.  lUrgiiUpet  KlngBley  a.i  having  piiorli)-.  The 
n  HH-Konx  frnni  I8i»  U>  inMO,  ns  iDdiraU-d  on  the 
Hn.ru  fui  1><T^  pp.  6T  to  I'Jl)  (Including  the  dewrip- 
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Mithrax  aculptus  (I^amftrck). 

i.pl.'v.W      ■ 

Carapace  broatler  than  long,  with  roiindinR  inai^inti.  Front  liroaH,  tittle  advtinc«d,  Comied  of 
two  BTOaH  tuben^les  se|>arated  by  a  narrow  iioti-li.  Inner  orliital  anglt«  obtuse  anil  very  elightly  pro- 
duced. The  orbital  liorder  iK»ra  three  small  tubt-n-lpn — one  siii>erior,  one  external,  the  other  inferior. 
Basal  article  of  antenna  very  wide,  milch  expan<led  outwardly,  forming  a  part  of  floor  of  orbit;  its 
ant«ro-cxt«mal  angle  in  tuberouliform  and  Marcely  more  advanced  than  Kuperior  inner  orbital  angle. 
Poeterior  two-thinlH  of  the  carapai;e  nodoHe;  branchial  regions  crotseil  by  oltlique  sulci,  the  inter- 
vening elevationa  being  broken  up  into  irregular  lobulations.  Antero-lateral  margins  cut  into  four 
rounded  lobes,  which  in  the  young  are  more  or  lees  pointed.  Carapace  and  chelipedg  naked  and 
shining. 

Cbelipeds  enlar^  in  the  male;  the  arm  has  two  spiuiform  tuljercles  in  front;  carpus  smooth; 
hand  compressed;  dactylus  as  long  as  palm;  fingers  widely  ga])ing,  each  provided  with  a  large  tooth, 
that  is  near  the  base  in  the  dactylus,  but  in  the  middle  of  the  gai>e  in  the  |)otlex;  in  the  female  the 
fingers  gape  less  and  are  without  large  teeth.  Ambulatory  leg!)  somewhat  spinous  and  covered  with 
a  brush-like  coating  of  stout  and  slender  seta;. 

Color,  sage  green  or  bluish  green,  in  alcohol. 

IMmenaions  of  male:  Length,  21.2  mm.;  width,  24.2  mm. 

Bahamas;  Florida  Keys  to  Bnixit,  toadepth  of  20  fathoms;  abundant  on  coral  reefs.  Porto  Rico; 
Boqueron  Bay;  Guanica  Bay,  oil  coral  reef;  Pom*  reefw;  Arroyo;  C-aballo  Blanco  Beef,  Vieques; 
Ensenada  Honda,  Culebra;  Fajardo;  San  Juan  (U.  M.  Gray);  Aguadilla  (Uundlach). 

Hithrax  coryphe  (Herbat). 

Oinwrconnu(tuHerbat.Naliir.  Krabbcn  u.  Krrb»M.  IM,  pL  XI.  I.  63.  lT«a.    (Nnt  OmnTtvnmaliu  Molina,  1TA2.) 

Omar  roryphe  Hcrb^t,  op.  ril..  in.  Hell '2,  p.  8, 1801. 

Wilfcrai  (MilftranJiu)  ft«-onn(iu  Mleta.  Joor.  Linn.  8oc.  London,  iiv,  667, 18T9. 

JfOAnu  forvp'if  RathbuD.  Ann.  liiKt.  JamalCH,  i.  II.  1S»T, 

Carapace  much  wider  than  in  M.  sculfttiw,  about  one-third  wider  than  long;  antero-lateral  and 
postero-lateral  margiuH  forming  a  right  angle;  lobulated  anteriorly  as  well  as  posteriorly,  and  more 
deeply  than  in  if.  si^plwi.  Front  narrower  than  in  M.  tcidptun;  basal  antennal  joint  much  narrower. 
Margins  of  arm  tuberculate;  wriat  uneven.  Carapace  and  chellpeils  naked  except  on  the  frontal  lobes, 
but  not  shining. 

Dimensions  of  male:  Length,  14  mm.;  width,  19,4  mm. 

Bahamas;  from  Florida  to  Brazil  to  a  depth  of  30  fathoms.  Porto  Rico:  Puerto  Fteal;  Boqueron 
Bay,  on  coral  reef;  reefs  at  Ponce;  Arroyo;  Enseiiada  Honda,  Culebra. 

OaiiD*  HCBOPHSTS  HUue  Edward*. 
JfieropAnw  Milne  EdwnrtB.  Ann.  Sol.  Nat.  (3),  xvi,  261,  18*1. 

Carapace  broadly  subpyriform  and  somewhat  depresseil.  with  dorsal  surface  uneven  and  tuber- 
culated,  with  a  small  lateral  epibranchiul  spine;  preociilar  spine  sometimes  not  developed.  Orbits 
amall,  circular,  with  closed  fissures.  Spines  of  rostrum  slender  and  more  or  less  divergent.  Abdomen 
seven-joiuted.  Eyessmall,  Basal  antennal  joint  considerably  dilated  and  armed  with  a  longspineat 
antero-esternal  angle,  which  is  visible  in  a  dorsal  view;  the  movable  joints  and  the  flagella  are  not 
concealed  by  the  rostral  spines.  Merus  of  outer  maxilliiK^ls  distally  truncated,  the  antero-external 
angle  somewhat  produced  aud  rounded  and  the  aniero-iuternal  angle  einarginate. 

Ohelipeds  of  moderate  size,  witli  the  palm  compressed  and  uitin^  iit  lets  enlarged;  fingers  of  the 
male  gaping.  Ambulatory  legs  rather  short,  witli  amis  and  wrists  sometimes  armed  with  spines; 
dactyli  slightly  curved. 


Key  to  the  Porfo  Rian 

I  tperien  of  the  gmim  Microphryi.  " 

.mneMftl  spine 

pftKVBHHfl 
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KicropluyB  bicomutua  (Lotreillp). 

Pita  btaimala  Lutreille.  Eaeye.  M£lh,.  HIM.  Nal.,  IiihcUa,  x 
Hicropliryt  (mwnulHir  A.  Milne  Edwardi",  NoHv.  Areli.  Uug.  : 
IR73,  and  synonymy. 

Carepa<%  not  very  hairy,  all  mieed  parte  oovered  with  roundeil  tubercles;  a  Ringle  small, 
epihranphial  spine  direcle<l  oiitwani.  No  preociilar  epine.  Basal  anteiinal  joint  with  a  tootli  on  the 
onter  inarKiii  l>ehind  spin^ ■  The  tine  of  tnberi:tes  along  posterior  margin  is  strongly  curved  upward 
near  Ihe  middle.  The  arm  has  a  few  roundeil  tubentleti  altove.  ChelipeilH  s|H)lted,  the  H|Mib<  not 
disappearing  in  alcohol.  Fingers  nioderatel}'  gaping.  Ambulatory  legs  fringed  with  hair;  a  little 
rough  on  the  margins.  The  species  varlefl  much  in  the  amount  of  tubereulation  and  in  the  length  and 
divergente  ot  the  horns. 

Color,  yellowish  brown. 

Dimensions  of  male:  Length,  27  mm. ;  width,  21  mm.;  lei^h  of  homa,  4.3  mm. 

Bahamas  and  Florida  Keys  to  Brazil;  Benniidas.  A  very  r^mmon  specie*!  on  roritl  reefs.  Porto 
Rico:  Mayag<iez,  on  eoral  reef;  Mayagnez  HarlKir;  Boqueron  Bay;  Puerto  H<«1;  tiuanits  Bay,  on 
coral  reef;  reefs  at  Ponce;  Arroyo;  Caballo  Blanco  Heef,  Vieques;  Culebra;  Ilucares;  Fajanlu;  San 
Juan  (G.  M.  Gray  coll.);  A^^adilla  (Ciundlach). 

HicTOpluyB  platysoma.  (StJmpnon). 
t.  mm.  N.  v..  VII,  i«o,  18B0. 

:;ruBt.  R^.  Mex,.  62,  IIO,^. 

Carapace  depressed,  tuberculate  and  granulate;  two  laminiform  procenses  on  antero-lat«ral 
margin,  one  on  hepatic  region,  the  other  on  liranchial,  tlie  latter  not  projecting  in  an  imbricated 
manner;  hetween  the>>e  procei»<es  and  below  their  level  there  ia  a  spine;  two  branchial  spines,  one  of 
which  is  on  the  poHtero-tatcral  angle  anil  the  other  farther  in  lint  on  the  same  transverse  line.  On 
the  posterior  margin  in  a  row  of  tnl>en.'leH  which  (crow  larger  towanl  the  middle.  Rostral  home 
sleraler,  direct<Kl  forward,  al>ont  one-sixtli  the  length  of  rest  ot  carapace.  Antennal  spines  about  half 
the  length  ot  rostral;  preo<iilar  spine  acnie,  half  the  length  of  anlennal.  The  ann  has  a  dentated 
laminate  superior  crest;  wrii<t  tulK^rcnlate;  palm  less  than  twice  as  long  as  broad;  lingers  widely 
gaping,  the  pollcx  lieini;  strongly  ciineil  do«n»ard  The  amhulalory  l^fs  are  sparsely  hairy  and 
have  a  few  spines  and  tnberi'les;  propodiil  joinis  with  a  prominent  rcmndetl  distal  laminiforni  process 
for  articulation  of  dactylus. 

Dimensions  of  male  from  Ixiwer  California  licngth,  17.2  mm.;  width,  ].'J.7mm.;  length  of  rostral 
horns,  2.5  ifim. 

Mayagiiex  Harbor,  4  lo  6  fathoms,  slalion  606.1,  Boqueron  Bay,  on  coral  reef;  off  Vie^iues,  14 
fathoms,  station  Q085.  This  sjiecles  lias  not  liefore  lieen  foun<l  on  the  Atlantic  roast.  Stimpeon 
described  it  from  Ca|ie  St.  Liu«s,  and  Profewsor  Bou\  ler  re<K)rds  it  from  ]^wer  California.  The  Porto 
Rican  specimens  have  been  coni'wreil  diroctly  with  some  of  those  roHecteil  by  Mr.  Diguet  in  Lower 
Galifornis- 


Oenns  BTESOCtOROFS  Lewh. 


Carapace  suhpyriform,  rather  convex,  with  dorsal  surface  uneven,  tuheniilated  or  spinous;  lateral 
margiiir:  armed  with  a  seri<«  of  long  spines;  preocular  spine  well  deveio)>ed.  Rostrum  composed  of 
two  strong  spines  which  are  not  dcHexed  and  are  divergent  from  base;  orbits  tubular,  not  strongly 
projecting;  eyes  small,  retractile  within  orbits.  Basal  antennal  joint  consiilerably  enlarged,  armed 
witli  one  or  two  small  distal  spines  or  tubercles  not  visible  in  a  dorsal  view.  The  merus  of  out«r  maxil- 
lipcds  witli  distal  mai^n  truncate,  ant«ro-i)itenial  angle  emarginate,  antero-extenial  angle  rounded  or 
subacute.  Chetipe<lR  in  adult  male  well  develo)ied;  palm  elongate  and  snbcytindrical  or  somewhat 
I'ompressed,  not  dilated  or  enlargiil;  fingers  either  without  any  or  with  a  mo<lerate  int«rniarginal 
hiatus  at  the  Imse  when  cl<ise<l.  Ambulatory  legs  moileratcly  elongaleil.  with  joints  subcyiindrical, 
witliout  spines;  dactyli  nearly  straight.     Abdomen  in  male  dislini'tly  seven-jointed. 
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Btenociouopa  fUrcata  (Olivier). 

Canrrr  furcaliu  Olivier,  Encjr.  M6lh..  HIM,  Nsl..  Insect**,  vi,  171, 1791. 
(lin¥xT  «mu(lf>  Herbfit.  Natur,  Krabben  u,  Krebae,  lit.  pt,  4,  p,  G,  pi.  l,rx,  F,  fi,  IHM. 
i^rlcrra  comtKlo  Lalrellle,  Cuvler'H  RiVc  Anlm.,  cd.  2.  iv,  ^9,  Ufa. 
ftenneiimoiHjartaia  Bathbun,  Ann,  Inst,  Jamatcn,  i,  S,  1897, 

Body  &o(\  feet  covereil  with  dark  brown  haire,  some  of  which  are  stiH  and  hooked.  Carapace 
not  very  uneven;  some  rounded  proininencea  on  gastric  and  cardiar  regions;  this  last  also  with  two 
median  projections,  the  first  very  email;  the  other,  lai^e,  Huberect,  and  curved,  overhangs  tlie  posterior 
border.  Frontal  horns  targe,  very  divergent  at  base;  dietally  often  Bubparallel  or  even  somewhat 
conveiging;  on  each  side  a  superior  orbital  spine.  The  lateral  margins  bear,  beaidoH  the  very  sharp 
external  orbital  angle,  four  very  large,  sharp  spines,  one  hepatic  and  three  branchial.  Basal  article  of 
antenna  armed  in  front  with  a  spioe  which  does  not  reach  beyond  orbital  border. 

The  chelipeds atttun  in  themaleaconsiderablesizeand  are  nodose;  arm  spined  above;  hand  long, 
cylindrical,  and  granulate.  Fingers  about  half  as  long  as  palm,  gaping  for  their  basal  half;  a  tooth  on 
dactylus  near  its  base. 

Length  of  la^^  mali>  from  tip  of  rostrum  to  tip  of  posterior  spine,  146.5  mm. ;  width,  including 
spines,  93  mm.;  length  of  rostrum,  about  5!)  mm.;  length  of  cheliped,  215  nun. 

Mayaguez  Harbor,  25  to  30  fathoms,  station  S062,  2  large  maira,  I  large  female;  off  Punta  de 
Melonee,  7^  fathoms,  station  6072,  1  young  8[>e<umen;  Ensenada  Honda,  Culebra,  1  young  specimen; 
oft  Vieques,  14  fathoms,  station  6085,  I  very  young.  San  Juan  (Gundlach).  fianges  from  tieor^a  to 
Bahio,  Brazil. 

StenocionopB  furcata  ccelata  (A.  Milne  Edwards). 

ftriccm  catata  A.  Milne  Bdwarde,  Bull,  Sec.  Pbllom,  (?),  ii,  221.  l8Tfl, 
I'TTtara  rrMa  A,  Milne  Edwards,  Cnist,  IWk,  Mti..  200,  pi,  *v  A.  I,  3, 1879. 

Differs  from  typical  form  of  species  in  its  more  uneven  carajiace,  in  the  greater  divergence  of  the 
horns,  which  are  straight,  and  in  the  relatively  greater  width  acniHs  orbits.  Not  very  sliarply  set  off 
from  S.  fitrcula. 

Gnlf  of  Mexico  and  Caril>t>ean  Sea,  21  to  175  fathoms.  Oft  Vieques,  15  fathoms,  station  60111, 
one  male.     It  is  possible  that  some  of  the  young  specimens  enumeniled  under  •%  fiiTcnln  belong  here, 

Osniu  KACBOCtELOItA  XUn. 
Marroeirtnma  Mien,  Jniir.  Linn,  S<»>,  London,  xiv,  fW5,  I8T9, 

Carapace  subpyriform,  but  broadened  anteriorly  by  projecting  orbits;  dorsal  surface  unarmed,  or 
tuheri'ulated,  or  with  a  few  long  spines;  margins  without  a  series  of  elongated  lateral  spines,  but  often 
with  a  strongly  developed  lateral  epibrenchial  spine,  preceded  by  some  smaller  spines.  Spines  of 
rostrum  well  developed.  Eyes  retractile  within  roomy  projecting  tubular  orbits.  Antenna;  have  the 
basaljointconsiderably  enlarged  and  armed  dJBtally  with  one  or  two  spines.  Mobile  portion  of  antenna 
sometimes  concealed  by  rostrum,  sometimes  exposed.  Merus  of  external  maxilUpeds  broader  than 
ischium  and  not«heii  at  internal  angle  for  insertion  of  \<a.\\i.  The  chelipeds  in  the  male  have  the  palms 
enlaiged  and  the  fingers  either  an^hed  and  meeting  only  al  tip,  or  in  contact  throughout.  Ambulatory 
legs  rather  short. 

Kfy  III  the.  Piirtn  Kiam  »pfrie»  nf  tht  gaim  ifiuronrlomn. 

A,  Baial  anlennel  Joint  with  on<'  nplni', 
B.  rarepaw  wiLhiint  a  ntmng  (ranHvene  Hpinoiis  and  tiiben'nlatod  rlitgp  mnnfiMlntt  rplbranrhial  aplnia, 
C.  Ronlnil  hiima  ■•■pntHied  al  base  by  a  narrow  "Innii, 

I),    Anlennul  Kpine  large,     Epibranchlal  spines  iihort.  broad,  and  blunt (rftpfnontlR 

D',  Antennal  spine  amaU,    Eplbranehlal  spine"  longer,  acute (HnconlAum 

C.  Rostral  hom,*  nep«rate<l  at  bone  bj-a  bnad  U -sbapiii  sinuB lUplacantltiim 

B'.  (^ra|«i'e  wllli  a  Htmng,  traneveise.  spinoIlK  and  luberrulaled  ridge  con  npcdng  the  epIbraDChlnl  s|^l^lv..m^I|lnralU^ula 
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Uacrocceloma  trispinoBum  {I«,treille). 

Piiatriiipiaoia  Lntreillc,  EtK^yr.  MeUi.,  Higt  Nst.  x.  142, 1835. 

Periaratraplwua  Gil«rln,  Icon,  Onmt..  pi.  8,  f.  Si  A.  Mllnc  EdwariLi,  Cnuit.  IWr.  Mel.,  52,  pi.  JIV,  1.  2.  W7I. 

ifntnxiEliMui  IHaptnoin  MlerK.  Jour.  Lliin.  Soc.  Loniinn,  xiv,  S6A,  IKT9. 

Body  and  feet  covertid  with  very  short,  brown  hairs  which  form  a  sort  of  velvet.  Carapace  thick 
and  very  Hwollen,  wide  at  line  of  <irbite,  narrowing  in  hepatic  portion,  widening  aeain  poeteriorly. 
The  gastric  region  bears  posteriorly  a  large  roundeil  tubercle,  little  prominent.  Some  protuberancee  of 
eimilar  nature  on  epibnuichial  lobes  and  on  anterior  cardioe  lol>e.  Front  formed  of  two  flattened 
lioms  which  at  first  are  parallel,  but  sepante  grsdoally  toward  estreinity.  Inner  angle  of  basal  article 
of  ant«nna  aurpoases  greatly  the  frontal  margin,  and  forms,  on  each  side  of  rostral  boms,  a  brood  spine 
direcle<l  obliquely  ontward;  flagellum  small  and  hidden  under  front.  Mclabranchial  lolies  prolonged 
laterally  in  a  atrong,  flattened  spine  directed  outward  and  a  little  backward.  A  similar  but  smaller 
proje<'tion  on  middle  line  of  posterior  margin.  Chelipeds  of  male  not  strong;  arm  long,  nodose;  hand 
relatively  short;  movable  finger  lightly  furrowed  above.  Ambulatory  legs  short,  feeble,  and  a  little 
i)o<1fl(<i^    Length  of  male,  44  mm.;  width,  40.5  mm. 

From  North  Carolina  tJ)  Bahia,  Brazil;  Bermudas.  Porto  Rico;  Hay  agues  Harbor;  off  St.  Thomas, 
20  to  23  fathoms,  station  6079;  oH  Culebra,  15i  fathoms,  sUtion  6087;  Ensenada  Honda,  Culebra; 
Aguadilla  (Gundlach). 

Kocroccaloma  anliparalleluiii  (Stimpeon). 

ftrtom  fubpo-ralUla  aUmpnon,  Ann.  Ljc.  NbL  Htal.  N.  Y.,  vn,  IK,  i860;  A.  Milne  Edwards,  Croat  R*g.  Mer..  M,  pi.  im, 
MaeroarUmamliparaUaa  Mien,  Vhanengrr  Kept,,  Zool.,  xvii,  7>,  1«8e, 

Carapace  lees  swollen  and  less  thick  than  in  M.  Irwpinonim,  covered,  as  well  as  feet,  with  a  short, 
yellowish  pubescence,  in  the  midst  of  whi<'h  are  some  longer,  stiff,  and  hooked  hairs,  forming  a  border 
beginning  at  extremity  of  rostral  horns  and  continued  to  branchial  regions.  Rostral  horns  almost 
parallel,  curving  down  a  little  and  separated  to  base  by  a  wide,  deep  sinus.  Inner  angle  of  basal  joint 
of  antenna  much  smaller  than  in  M  intpxnoiniin  and  scarcely  ^  isible  outside  the  rostral  horns;  flagellum 
small  and  entirely  concealcl  Hepatic  regions  more  swollen  than  in  M  trupinomm;  metabranchial 
lobee  produced  outwaril  and  backward  in  two  triangular  spinca,  connected  by  a  transverse  line  of 
elevations  on  branchial  ami  cardiac  regions,  which  increase  in  prominence  and  sharpness  with  t^. 
The, sternum  bears  sonic  trHusvorse,  o^al  depreasionn  cm  each  artiile  Clielipe^ls  strong,  hand  short 
and  h^b.     Ambulatory  leg><  small. 

Dimensions  of  male:  I.«ngth,  40  mm.;  width,  35  mm. 

West  Indies.    Porto  Rico:  Uuanica  Bay,  on  coral  reef;  Playa  de  Ponce  Reef;  Fajardo, 

Hacrocffiloaia  dia,canthiuii   (A.  Milne  Edwards). 

Ptrieera  itieaMM  A.  Milne  Kd wards,  Cnisl.  Kif.  Men.,  57.  pi.  xv,  I.  3. 18T6  (dtaraniAn  on  plale), 
MacrocffUma  diacanaa  Hlem.  CkaUengrr  Kept.,  Zool,,  ivii.  fi.  18M. 

This  spedes  is  intermediate  between  M.  trigpinonim  and  Jf.  dipitunnthum;  it  differs  from  the  fitat 
in  its  longer,  sharper,  and  more  divergent  homs,  in  its  well-develoi>ed  and  very  sharp  postero-lateral 
spines,  in  the  sharp  spine  on  the  posterior  part  of  the  urocardiac  lobe,  and  in  the  width  of  the  basal 
article  of  the  external  antennie.  It  differs  from  .V.  dipUuxaUhvm  in  the  divergence  of  the  rostral  horns, 
in  the  short  spines  on  the  margin  of  the  orbit  in  front  and  behind,  and  in  the  character  of  the  lateral 
horns,  which  are  not  enlargi-d  at  their  extremity. 

Dimensions  of  male:  Jjength,  33,7  mm.;  width,  29  mm, 

Majoree,  12  fathoms;  Kingston  Harbor,  Jamaica;  off  Cape  St,  Roque,  Brazil,  20  fathoms.  Off 
Boca  Pricta,  Porto  Rico,  8)  fathoms,  station  6076. 

Hacrocoeloma  diplacanttaum  (Stimpeon). 

PcTlccrn  dijAacantlta  Stlnip»n,  Ann.  Lye.  Nal,  Hl*t,  N.  V.,  vii,  IBS,  1«60:  A.  Mllnc  Edwards,  Crust.  IWg.  Mki.,  6B,  pi,  xm. 


n  iHf>aaHitlia  Mien,  Chattmger  RepL,  Zool,.  xvii,  79, 1886. 

Allieil  to  M.  utibparaUcliiui.  The  carapace,  however,  is  narrower,  more  swollen,  and  the  tubercles 
on  the  gastric,  branchial,  and  canliac  regions  are  more  clearly  marke<l;  rostral  horns  longer  and  more 
slender.  Inner  angle  of  basal  article  of  antennie  shorter,  ho  that  it  docs  not  show  in  front  of  orbit. 
Orbits  tabular;  outer  margin  entire.     Lateral  spincsofcara|>ace  wide,  lamellar,  bifid  at  their  extremity, 


cb,  Google 


THE    BBACHYURA    AND   MAORURA    OK   PORTO   RICO,  75 

having  the  appearfui(«  of  two  epines,  one  above  the  other,  noitlered  together;  no  elevated  transverse 
ridge  connecting  these  apinea,  and  only  a  tuberele  on  the  median  line  tiehind  the  carapace.  Chelipwia 
of  niale  longer  tlian  those  of  M.  mbparalldam;  handii  with  small  papilloee  tul>en;leB  above  and  inside. 
Amhnlatory  legs  slender. 

Dimensions  of  male:  Length,  37  mm.;  width,  29  mm. 

Bahamas;  W<wt  Indies.     Depth,  3  to  13  fathoms.     Porto  Rieo:  Playa  de  Ponra  Reef;  Knsenada 
lloiida,  Cnlebra. 

Hacrocffiloma  concaTum  Miers. 

MatrocitJinna  onicara  Mien.  aaSenger  Rept.,  Zuol.,  XVII,  n,  pi.  X,  t.  2.  IKBG. 
irum  Ralhbiin,  Piw.  U.  S.  Nal.  Mun.,  xxj,  S76, 1898. 


Body  and  l^e  covered  with  a  short,  close  pul>e8cenre,  with  some  longer  curled  hairs.  Carapace 
very  convex,  deeply  concave  npon  hepatic  regions;  dorsal  surface  armed  with  ten  spines,  dis)H>sed  as 
follows:  Three  small  spines  in  a  triangle  upon  gastric  repion,  of  which  the  poirterior  and  median  one 
\b  the  largest;  two  small  spines  on  eanliac  region,  one  on  intestinal  region  close  to  poslerior  mai^n;  a 
spine  on  dorsal  surface  of  each  branchial  r^ion  and  a  rather  strong  lateral  spine;  a  few  tuberclee  in 
front  of  median  gastric  spine.  Lateral  margins  of  campacre  tnbercnlated,  the  tuben-les  continued  in  an 
oblique  serifs  over  pterygostomian  regions  nearly  to  antero«xtemal  angle  of  buccal  cavity.  Spinee  of 
rostrum  strongly  deSexed,  short,  flat,  nearly  straight,  divergent,  se|iarattil  by  a  triangular  interspace. 
The  tubular  orbits  are  laterally  much  elongat«d  an<l  bear  small  spines  or  tubercles,  (ilaeeil  one  in  front 
of  and  <me  behind  the  eye,  and  between  them  above  and  below  two  tubercles.  Basal  antennal  joint 
equaling  in  widlli  the  base  of  rostrum  and  l>canng  several  tul)ercles  on  outer  margin,  and  two  spines, 
one  at  distal  extremity  and  one  on  outer  margin.  Chelipetle  in  male  rather  flentlcr  and  elongate,  arm 
unevenly  granulate  and  tuberculate  on  margins;  wrist  with  a  small  tu))ercle  on  inner  margin;  palm 
slightly  compre«ee<i,  not  dilated  nor  carinated,  granulated  on  its  inner  surtat*;  fingers  about  half  as 
long  as  palm,  bent  downwanl,  curved,  meeting  only  towanl  the  tips,  and  minutely  denticulated  on 
their  inner  mai^na. 

Dimensions  of  adult  female  from  station  6091 :  Entire  length,  37  mm. ;  greatest  wldtli,  33.2  mm. ; 
width  at  orbits,  21.5  mm.;  length  of  rostral  spines,  4.4  mm. 

Brazil;  Off  Cape  St.  Roque,  20  fathoms;  Bahia,  shallow  water  (Miers);  Fernando  Noronha,  7  to 
20  fathoms  (Miers).     Off  Vieques,  12i  lo  15  fathoms,  stations  6091  and  6095. 

There  are  three  closely  allied  West  Indian  species  with  elongated  tubular  orbits  and  two  antennal 
spines:  3f.  etilhera  (Stimpson),  in  which  the  rostral  spiues  are  sei>arated  by  a  U-shagied  sinus,  and  the 
orbits  are  prolonged  far  beyond  the  antennal  spines;  M.  aonfaeum  Miers,  described  alwve,  and 
il.  intemndmm  sp.  nov.'=Jf.  futheca  Rathbun,  1S92,'  not  Stimpe<)n,  which,  like  M.  witcaimm,  has  a 
triangular  space  lietween  the  horns,  but  lacks  the  anterior  cardiac  apine  and  has  a  greater  breadth 
acroffi  the  base  of  the  rostrum. 

Oanai  LEFTOPISA  8timp«0D. 

Leptofiia  Stlmpsoii,  Bull.  Hns.  Comp.  Zool.,  ii,  114, 1871. 

Carapace  narrow,  oblong,  tulwrculated,  with  an  epibranchial  spine,  but  no  lateral  series  of  spines. 
Orbits  complete,  short,  tubular.  Spines  of  roslruni  long  and  slender.  Baital  joint  of  antenna  enlarged, 
armed  with  spines  distally;  movable  part  of  antennre  very  slender  and  partly  hidden  by  rostrum. 
Buccal  cavity  very  wide;  meriis  of  outer  niaxillipeils  strongly  dilateit  laterally,  wiiier  than  ischium 
an<l  notiibed  at  inner  angle.  Chelipeils  slender,  elongate.  Ambulatory  legs  decreasing  regularly  in 
length,  the  first  pair  very  long,  last  pair  very  short. 

Closely  allied  to  Macrotvelmna,  from  whicli  it  differs  chiefly  in  its  narrow  carapace,  long  horns, 
and  short  orbital  tuties. 

Leptopias  aetiroatriB  Stimpson. 

TfarMnivIfnufriiSlimpiion,  Bull.  Hiu.  Comp.  Zoo!.,  ii,  114,1871. 
Ifplopita  artinulru  tttlmpnoD,  Bull.  Mua.  Comp.  Zool..  ii.  111.  IS71,  in  text, 
Macroealoma  fmufnulra  Ralbbun,  Proc,  U,  E.  Nal.  Mus.,  zv,  2S2,  pi.  xxiiii.  [.  1, 1S92. 

Carapace  covered  with  a  short  pubescence,  and  numerous  depressed  tubercles;  cardiac  region 
with  a  prominent  tubercle;  mesogastric  region  with  one  less  high;  intestinal  region  with  two  short 
median  spines;  a  short,  sharp  spine  at  postero- lateral  angle  of  branchial  region;  lateral  margins  nearly 
straight,  tuberculate;  sides  per|)endicular.  Orbit  with  a  short  pn^icular  and  poatocular  spine  and  an 
interior  tubercle  on  margin  of  antennal  i<)int.     Rostral  horns  aliout  halt  aa  long  as  rest  of  carapace. 

'Type,  U.8.Nat.Mn».Cal.No.94W,oiTHHbnmi,  l«afmR.,fltiiilnii-£iaJ,  ..<H«tra««.     •Proc.U.S.Nat  Mus.,  xv,»l,IH9i 
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Blender,  tai>ering,  granulate,  slightly  ra>nveK  to  each  other,  leaving  a  narrow  inlerspaoe  at  haae  and 
toward  extremity.  Basal  aiitennal  jriint  with  two  short  distal  epiiiee — one  at  insertion  of  second  joint, 
the  other  terminating  a  lontntiidinitl  ridge  and  just  vinibte  beniide  ru-itriini  in  adomtl  view.  Cheli|>eils 
tuberculous;  palm  alightly  cotnpreseed,  three  timee  ae  long  as  wide;  lingers  slightly  gaping  in  niali-, 
the  dactylus  with  a  broad  hasal  tooth.     Ambulatory  legs  pubescent. 

Dimensions  of  male:  Kntire  length,  22  mm.;  length  of  rostral  horns,  7.5  mm.;  branchial  width, 
including  spines,  10  mm. ;  without  Hpines,  ft.5  mm. ;  width  between  tips  of  preocular  spines,  6  mm. 

Specimens  were  taken  by  the  Fi»h  Hntnk  as  follows:  Off  St.  Thomas,  20  to  28  fathoms,  stations 
607fl,  6080;  ofi  Ciilebra,  15  to  15t  fathoms,  stations  6087,  6093;  off  Vieques,  15  tti  16  fathoms,  stations 
60ni,  6002;  off  Humavao,  12j  fathoms,  station  609fl.  Previously  collei-te^l  at  Florida  Keys,  2  to  9 
fathoms  {Stimpeon);  between  Jamaitta  and  Haiti,  23  fathoms;  St  Thomas;  off  Cape  SL  Koque,  Brazil, 
20  fathoms. 

0«iin«  PICBOOEBOIDES  Hlen. 

KcmOToWor  Miers.  Cballenger  Kept.,  Zooi.,  ivii,  7T,  1988. 

Carapace  uarrow  and  rounded  l>ehinil,  constricted  behind  the  orbits,  which  are  tuhnlar  and 
projet^  laterally.  The  width  at  the  orbits  e^^uals  or  exceeds  the  greatest  width  at  branchial  regions. 
The  orbits  have  a  long  prcocular  and  a  short  postocular  s|>ine  and  are  emarginate  alwve  and  below. 
BoHtml  horns  long,  slender,  and  widely  separated  at  base.  .\lKioinen  Beven-ioint»l  and  tranaver<ely 
ridged  in  both  sexee;  in  the  male  the  ridges  correspond  to  similar  elevations  on  the  sternum,  which 
are  rounded  and  separated  by  deep  depressions.  Epistome  transverse.  Anl«nnular  [ossettes  small, 
deep,  and  well  defined.  Basal  joint  of  antenna  considerably  enlarged  and  armed  with  an  oblique 
keel  immediately  behind  the  next  joint;  following  j<iinte  slender.  Outer  maxitlipe<1s  small;  menis 
joint  distally  tmncate,  antero-exlernal  angle  obtuse,  antero-intemal  angle  emargJTiate, 

Chelipeils  moderately  elongate,  rather  slender;  palms  slightly  compressed  and  more  than  twii'e 
as  liii^  as  broad;  fingers  with  an  intennarginal  hiatus  at  liai<e.  .Ambulatory  lugs  very  slender  and  of 
moilerate  length,  joints  mi Ix'ylindrical ,  unarmed;  dactyli  slightly  arcuate. 

Picroceroides  tubulaxia  Miers. 

K«tK»ToWf»(«ftiitnrt<Mlcni.CluiUen(«cr  Rept..  Znol..  xvrr,  77,  pi. ;(.  1, 1, 1S«, 

Carapace  nHsieratoiy  i-onvex,  much  longer  than  broail,  hut  little  <lilated  at  braiichial  rt^ons. 
Frontal  space  concave;  gastric  region  somewhat  ele^'ated  and  ol>scurcly  tuberculated;  Ww.  t^rdiai- 
r^ion  l>earsa  rounded  prominence  and  the  inltistinal  rcj^ion  a  slender  spine;  the  cervical  and  branch  ii>- 
cardiac  sutures  are  continuous  anil  form  a  longitudinal  sinus,  separating  the  branchial  from  gastric  and 
cardiac  regions.  The  tubular  orbits  proje<-t  laterally  to  a  remarkable  degree,  and  each  bears  a  very 
long  preoctilar  and  a  small  postocular  spine,  and  has  two  notohes  in  the  inferior  and  one  in  superior 
margin.  Rostral  spines  in  ndult  male  four-fifths  the  length  of  remainder  of  carapace;  very  slender, 
slightly  cnrved,  and  remote  from  each  other  at  iMise.  The  Inwal  autennal  joint  lias,  bcsiilcs  the  antcro- 
intemal  crest,  two  small  teeth  on  mai^in  of  <)rbit  and  a  third  on  distal  margin. 

Chelipeds  unevenly  granulate<l;  the  outer  surface  of  |>alm  has  a  slight  longituilinol  depression  near 
upper  surface;  the  dactylus  has  n  strong  tuttercle  near  its  Insc.  Cara|iac«  and  ambulatory  legs  rather 
thinly  pubescent;  theniai^nsof  rostnimauclof  the  tree  pedimcular  joints  of  anieuiiie  have  some  longer 
hairs,  some  of  which  are  clavale. 

Dimensions  of  male:  Length  of  rostrum,  exclusive  of  boms,  22.5  mm.;  breadth  at  brancblnl 
regions,  15.4  uim. ;  breadth  lietween  tips  of  postocular  spines,  1 7  mm. 

Off  Habana,  33  fathoms;  between  Jamaii^  and  Hiuti,  23  fathoms;  Fernando  Noronha  an<l  Bahia, 
shallow  water  (Miers).     Off  St.  Thomos,  20  to  23  fathoms,  station  607H  {FM  llawt). 

FVAo  Bell.  proc.  Zool.  Sor.  Londnii.  m. 

OUumta  Bell,  Tmni.  Zonl.  Soc.  Luiidon.  ii,  U,  IK3e. 

iVoniDTuaiHIel.  NaClir.Tblerreichii.p.  x,  IMS,    (SiilMtltlltea  for  Paho  Bv}l,  mli  tn  be  pTfnppopti^  by  PyOv.  PHbrlrlux.) 

£n0p=anarln  Olntel,  loc.  clt.    (SuImU lilted  tiir  Otiiniila,  pruixYUplnl). 

UicT'iryncluu  Desbnnnv  tn  IHTboiim-  &  Sohrnmni,  CniBl,  Qiuideloupe,  20. 1BB7. 

Carapace  truncate  in  front;  frontal  region  wide;  rostrum  very  short,  forme<l  of  two  small  teeth. 
Orbite  small,  tubular,  and  deep;  eyes  slender.  Outer  antennie  short;  basal  article  lamellose,  forming 
Boor  of  orbit;  second  article  flat,  short,  and  broad,  especially  in  terminal  portion;  third  article  flat. 
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hut  Rnialler;  flagellum  vpry  small.  Carapwc  oI)Iihij{-ovr1,  an teni- lateral  and  postero-laleral  bordera 
(onnin);  to){etlier  a  Hlightly  arcuate  line.  MeruH  of  ouUir  niaxi1ll]iede  ililateil  oiitwanlly  and  very 
fliichtly  notched  uii  inner  side  f<ir  ini^rtion  of  palpus.  Cheli|ie<lH  with  finiierB  M|HKjn-shaped;  hande 
inure  or  less  i^onipressetl.  Ambulatory  lemstnut  and  rather  elinrt;  datrtyli  sharp  and  spinulmiRbt-low. 
.\liilotneri  <it  male  narrow  and  fi>rmi>d  of  seven  articlcH.  Straiglit,  Htitt  halnt  bonier  the  antennte  and 
are  arranged  in  a  eeriee  of  tufts  on  Ibe  pterytrostouiian  regionn. 

A'ey  III  the  Ptirlir  Hican  n/)t:cicii  of  the  gm^u  IHtko. 

(he  BecHjnil  Biid  thini  not  iinUo<l  at  biuw mimbiUt 

B:  rarni-uce  with  no  connplcuoux  ftnnulBi.    Lati.-nil  iin'tli  ncit  dtmlnltililnK  in  Blie  fnim  the  Hn>l  in  IhicI.  ki'- 
ond  and  Ihlrd  more  or  lim  ilrillt'd  at  Imm'. 
V.  Ktiiind  Ul«r>tl  tooth  mtiuh  reduced.    CsrapHCu  iilinof<t  nnnoih.    Chellpiids  of  ululi  mnlv  very  vIoiikhIi', 

ejlindrinil anitodtm 

C.tkiwud  lateral  loolh  biit  slightly  Icduceit.    CHnpiu-o  tiibereiilate.    Ciiellpedii  n(  ndtilt  niiik-  Irxi  eloliKalv. 

brnnd,  heavy Ilimnlnieri 

An  •'Othoriiii  nova  tjieciai,  von  Martens,"  is  rvcordeii  by  (iuudlaeli  from  Aguadilla;  it  may  be 
one  of  the  abuve  species. 

Fitho  acnleata  (Gibbes). 

ayatiKutcalaU\bbvii.  FToc.  Amer.  Amoc.  Adv.  Set.,  in.  111.  IRW. 

Otlumia  omiroli  .Slinip»n.  Ann.  Lyt.  Nnt.  Hist.  N.  Y..  VII,  <9,  IBM;  R«lhbiiii,  ITc--.  II,  S.  Nat,  Mii«..  IV,  2S5.  pi.  XIXIV, 

flgs.Iand2,  18»J. 
PUkn  naOeala  Rslbbun,  Ann,  tnxt.  Jamnlcn.  t.  T.  ISOT. 

(Carapace  a  little  longer  than  broad,  almost  uiiooth  a1>ove  In  adult,  more  or  leiw  tuberculous  and 
^ranulous  in  young.  Width  between  outer  orbital  anglee  two-thirds  of  entire  width.  Preorbital  and 
external  orbital  angles  subacute.  Anlero-lateral  niai^ins  armed  with  Ave  teeth  (eKcUwive  of  orbital 
angle)  more  or  less  triangular,  obtuse  In  the  old,  acute  in  young,  the  second  and  third  coalesced  at 
their  base,  the  fourth  and  flfth  small.  Frontal  teeth  small,  fiat,  triangular,  obtuse.  Basal  article  of 
antennie  wide;  that  portion  of  its  anterior  margin  situated  outside  of  the  insertion  of  the  second  article 
is  denticulate;  a  deep  groove  between  this  crest  and  frontal  bonier,  a  second  groove  on  the  carapace 
parallel  to  first.  Second  article  with  an  outer  lobe  much  produceil  laterally.  Chelipeds  strong  in  the 
full-grown  male,  about  1 .5  times  as  long  as  carapace;  arm  angular,  with  three  tlepreesed  tubercles  on 
upper  margin;  wrist  with  a  smooth  longitudinal  crest;  palms  compressed,  about  1.5  times  as  long  as 
wide;  fingers  widely  gaping  for  their  distal  two-thirds,  with  a  tooth  near  base  of  dactyl.  Chelipeds  in 
the  young  male  and  in  the  female  short  and  weak;  fingers  evenly  dentate  and  in  contact.  Tlie  carpal 
joints  of  the  ambulatory  lege  have  a  broad,  deep  groove  on  the  outer  surface.  Appendages  of  first 
segment  of  abdomen  in  the  male  are  brawn  in  color  for  their  distal  half,  the  brown  parts  in  contact 
fi)r  half  their  length,  diverging  at  extremities  in  slight  curves  convex  to  each  other,  each  appendage 
terminating  in  a  right-angled  hook,  the  point  of  which  is  directe<l  toward  me<lian  line  of  carapace. 

Dimensions  of  male:  Length,  27.5  mm. ;  width,  26  mm. ;  width  across  orbits,  17  mm. 

Florida  Keys;  Bahamas;  West  Indies.     Porto  Rico;  Boqueron  Bay;  Culebra. 


Fitho  anisodon  (von  Martens). 


Offtuninaniwiioii  von  Martens.  Arch.  (,  Nainr..  xiiriii,  S3,  pi.  iv,  i.  S,  1872. 

OllumiaUienaiitierfRaXbbmi,  Prw.  U.  8.  Nat.  Mus.,  XT.  2^6,  pi.  XXXIV,  figs.  Saiidl,  1892,     |NoI  O.  IherminitH  Schramm.} 

PWm  oHlKdoR  RatbbUD,  Anu,  Inu.  Jamaica,  t.  ft,  1X97, 

Allied  to  P.  acuUata.  Front  much  narrower,  width  between  outer  orbital  angles  but  little  more 
than  halt  the  entire  width;  rostrum  more  advanced  and  less  deflexeil.  A  slighter  groove  runs  from  tip 
of  inner  upper  angle  of  orbit  to  tisse  of  rostrum.  Orbital  angles  less  advanced  and  less  conspicuous, 
though  more  acute.  Second  article  of  antenna  with  a  shorter  outer  lobe,  directed  forward.  Antero- 
lateral teeth  sharp,  the  last  two  of  good  sixe,  the  second  much  reduced.    Carapace  smoother  and  more 
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pubuttojDt.  Chelipeila  of  lull-grown  umle  from  1.5  to  uearly  2  timtsg  as  loot;  as  tampace;  imIiiib 
lonj^rtuid  Darrower  (3  times  as  lonfc  as  wide);  ann  more  cylindrical,  less  angle<l  an<i  nearly  Htnooth; 
wrist  nearly  smooth.  C«rpal  joints  of  ambulatory  legs  longer  and  slenderer  with  a.  shalkiw  groove 
on  outersurfaif.  Append^cHufaMonieaof  male  with  thediatal  third  of  a  light  brown  I'olor,  gradually 
tapering  and  arrangi-il  in  form  of  n,  lyre,  widely  epreaiiing  at  tiim. 

Diuienaionsof  male:  Length,  30.6  mm.;  width,  29um).;  wii1t.li  at^roas  iirlntu,  16.2  mm. 

From  Florida  to  United  States  of  Colombia  and  Guadeloupe.     Culebra, 

Pitlio  Uiennuiieri  {Schramm). 

OUumia  Ihcrmluieri  tk'hiamm,  Crnsl.  (iiinilulimpc.  m  IHtIT:  A.  Mllnu  Kitwanlx,  rniiL  RCn.  Hex.,  Il«.  ]i1.  ixiv,  f.  fl,  1M75. 

(Not  O.  Iktrminitri  Balhbuii.  1S92. ) 
OUmnlnearuUnairli'RatMnin.  ftm.  U.S.  Nal.  'ilun..  xv.'Jfe,ii].  xxxv,  .Iga.  1  mill 'J,  linu. 
pilko  tlienalHieri  Riitlibun,  Ann.  Inst.  Jmnalca.  i,  8, 1H97. 

Caiapat'e  rough  with  tubercleti  of  different  siiseH,  as  broa<l  as  long  in  the  adult  uiale,  lunger  tlian 
broad  in  other  (onus,  very  narrow  Iwhind  in  aiales,  nmoh  wider  in  females.  Frtmto-oritital  widtli 
about  half  the  entire  width  in  adults,  wider  in  the  young.  Frontal  l*?eth  slightly  more  adN'aneed  than 
orbital  aisles.  Second  and  third  lateral  teeth  aubequal;  fourth  and  fifth  much  reduced.  Second  joint 
of  antenna  similar  to  that  of  /'.  anietxUm,  but  wider. 

Chelipeds  Himilar  to  those  of  P.  andi-aUi.  ApiH-ndagee  of  abdomen  of  male  in  contact  at  bIkhiI 
three-fifths  the  distance  from  distal  end,  then  separating  slightly  in  faint  ':nrve8  concave  to  eAch  other, 
and  again  cunver^ng  l)eFore  they  finally  )=pread  out  al  tips;  distal  three-fifths  yellow,  very  nlender, 
tapering  gradually  to  a  fine  j)oint. 

Dimensioneof  male:  l.«ngth,  25  mm,;  width,  25nmi.;  fronto-orhital  width,  13  mm. 

Mayaguez  llarlHir,  97  to  120  fathouiis  tttation  6067;  off  ^'iel]ue8,  14  fathome.  Htation  6085.  It  is 
estremely  doubtful  if  the  specimen  labeled  "Station  6067"  tame  from  the  depth  indicated. 

The  species  ranges  from  Charleston,  South  Carolina,  to  Cape  St.  Roque,  Brazil,  in  from  1  to  20 
fathoms. 

Pitho  mirabms  (Ilerbst). 

Cancer  mirabitu  Hurbsl,  Nxtur.  Kmbbeu  u.  KivIkw.  n,  I.'i2.  pi.  xixvn,  I.  S.  IT94. 
(Wftonio  ralawta  Ruthbun.  froc.  V.  S.  Kiit.  Miu.,  iv,  268,  pi.  iixvi,  (.  1.  \>»1. 
PiOui  minbiUi  ItHthbuii,  Bnll.  Lab.  Nal.  Hist  HUU!  Univ.  Inwa.  IV,  'J5S,  ifm, 

CarapatM  as  broad  as  lung,  widest  at  fourth  antero-lateral  tooth,  much  swollen  in  l>oth  directions, 
transversely  rising  abruptly  from  bases  of  lateral  teeth,  longitudinally  rising  in  almost  an  equal  curve 
from  l>ehind  the  front  and  from  posterior  margin.  Kt.>gion8  faintly  indicated.  Carapace  ciivemd  with 
granules  more  thickly  set  on  posterior  halt;  long,  fine  hiurs  proceed  from  top  of  granulvii.  Along  the 
outer  mai^iis  of  the  gastric  lobes,  bunches  of  granules  lx»et  with  coarse  hair?  form  a  broad  tine  wliich 
iscontimieil  toroetnnn.  Rostral  teeth  sharp,  produced  beyond  orbital  aisles.  Preorbital  tooth  obtuse, 
lees  produceil  than  pMtorbital,  which  is  subacute.  Antero-lat«ral  t«eth  umuilly  five,  acute,  separated 
to  their  baseH,  the  first  the  largest,  the  othera  as  a  rule  decreasing  in  size  to  the  last,  the  tips  making  a 
ungle  cun'e.  Anterior  margins  of  teeth  thickened,  Antero-lateral  margin  marked  by  inconspicuous 
granules  irr^ularly  placed,  giving  the  teeth  the  appearance  of  being  themselves  minutely  dentate. 
Basal  article  of  tile  ant«ntia  with  a  Bharji,  longitudinal  groove  throi^h  the  middle;  tooth  at  distal 
extremity  slightly  more  produced  than  upper  inner  angle  of  orbit  and  visible  in  a  dorsal  view;  outer 
lobe  of  se<iind  article  directed  forward;  third  article  as  hroa<l  as  long.  Abdomen  and  sternum  minutely 
pubescent;  abdominal  appendages  in  male  diverging  slightly  at  distal  ends,  booked  at  tips. 

Chelipeds  in  Ixith  sexes  slender,  longer  than  ambulatory  legs,  finely  punctate,  upper  uiaifpn  with 
thinly  scattered  hairs;  arm  ai^ular,  a  few  small  tuben^les  on  the  upper  margin;  hand  slightly  tapering 
distally;  fingers  in  male  gajring  tor  the  proximal  third,  a  tooth  on  dactyl;  in  the  female,  fingers  evenly 
dentate  and  in  contact  for  nearly  their  whole  length,  a  slight  gape  at  proximal  end.  Ambulatory 
tegs  very  hairy  above,  first  ]>air  reaching  to  about  middle  of  manus. 

Length  and  width  of  female,  17,5  mm.;  width  of  front,  9.8  mm. 

Key  West;  Bahama  Banks.    Puerto  Heal,  Porto  Eico. 
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Family  PARTHENOPID/£  Milne  Edwards,  1834;  White,  1847. 
Basal  joint  uf  antenna  very  Hioall  anil  eiiibedde*!  between  Uie  fmnt  aiiil  tlie  floor  of  the  orbit. 
ChelipedB  vastly  longer  and  more  massive  than  the  other  legs. 


Key  to  tlie  Porto  Rican  gaieni  0/  the/amiiy  I'arOieiiajfida, 
A.  Camptieo  luil  lulcmlly  expanded  over  the  ambulntory  1(«b. 
B.  Carapace  tuberculatc. 
C.  CarapM^  couvi^x.     Htrry^rofllomiun  and  ^ubhepatfi;  rogioiiri  uot  ducply  exc!avat«d.................,.........Z4jniArH4 

(7.  Carapaii- deprcBsed,    PterygoBlomlan  and  aiibhcpallr  rt^ciiis  excavsWd,  this  cioavution  lormiog,  wheii 

the  chellpeds  are  retracted,  pasHiitns  to  the  pffurunt  branchial  apcrtiircn Plalgtnmlirai 

B:  (^rapBcc  Jflnuoth  (except  tor  a  lew  ntrong  "pines). 

C.  Carapate  bigU,  without  a  Rtrong  lateral  Hpine Saltnotanibnu 

c:  Carapa™  deprfwicd.  with  a  strong  lateial  Hpine Leinkmbnu 

A'.  tVirapoce  nn>ro  or  lens  eipandea  to  forma  vault  in  whiuh  the  amtiulalory  lettaareeiineealeil. 
B.  Carapace  greatly  expanded  both  laterally  and  posteriorly,    Pterygoslomlan  region  Mniiolh.  tmt  rMxvii...Crypliipodia 
B'.  Carapace  expanded  laterally,  but  not  posteriorly.    Pterygostomian  and  subhepatic  regions  travi^rhed  by  a 

giBQular  ridge ifefmnri/pW 

Omiiii  LAHBBtTB  Laaoh, 

lambnu  Leaoh,  Trans.  Linn.  Soc.  Loudon,  11,  pp.  3W  nod  SIO,  1HI.S. 

Carapace  either  broadly  trian^lar  or  ovale-peiit»w">nal  with  abort,  poiDted  front.  Surface 
granular,  tnbercnlar,  or  Hpiny.  Eyea  inclosed  in  distinct  orbits,  with  a  suture  above  and  hiatus 
below,  the  hiattie  occupied  by  the  second  joint  of  antenna!  peduncle.  The  antennules  folil  obliquely. 
Antennfe  small;  their  basal  joint,  which  is  extremely  short  and  does  not  reach  the  front,  is  wedged  in 
between  the  antennulary  foaaa  and  the  large  lobe  that  constitutes  floorot  orbit  Buccal  frame  usually 
quadrangular,  sometimes  a  little  narrowed  in  front;  completely  closed  by  tiie  external  iiiaxitlipede. 
Chelipeds  usually  of  immense  eixe  and  length,  out  of  all  proportion  to  the  short,  slender  ambulatory 
legs;  arm  and  hand  usually  prismatic  with  the  bordere  strougly  dentate;  fingers  much  shorter  tbao 
palm  and  abruptly  curved  inward  and  a  little  downwanl. 

Lambrua  a^nus  Stiinpeon. 

Lambrnt  agotm  gllmpeuii.  Bull.  M.  U.  Z..  11. 131,  I871;  A.  HUne  Edwards,  Crust,  R^.  Hex.,  151. 1878,  pi.  izvin,  f.  S,  1818 

Carapace  ovate-pen ta^nal,  about  one-fifth  broader  than  long,  with  rounded  sides,  without 
angles;  a  moilerate  pnstorbital  eonstriction.  Depreasione  between  n^ons  not  remarkably  deep. 
Surface  coarsely  panctale  or  erotled,  with  numerous  granules  and  tubercles;  the  larger  tubercles  more 
or  letH  spinifonn  and  arranged  as  follows:  Five  on  gastric  region,  of  which  four  are  near  the  middle  in 
a  transverse  line,  and  another,  larger,  on  median  line  l>ehind  them;  three  in  a  longitudinal  row  on 
canliac  region;  one  on  each  side  of  urocardiac  lobe;  five  on  each  branchial  region,  the  posterior  one 
being  prolonged  in  a  spine;  oik  on  each  hepatic  rt^ion.  The  antero-laterat  maiyin  of  branchial  r^on 
is  armed  with  six  small  teeth ;  below  and  behind  the  last  three  is  a  short  denticulate  urest;  below  this, 
a  stout  spine.  Rostral  tooth  narrow  and  produced;  a  few  denticles  at  its  base  on  either  side.  Several 
spines  on  outer  margin  of  orbit  and  a  small  spine  on  upper  surface  of  eye.  A  conical  tubercle  on  each 
side  of  Et«miun  near  base  of  chelipeds;  another  on  coxal  joint  of  chelipeds.  The  second  segment  of 
abdomen  lias  a  sharp  transverse  crest,  fonning  a  lobe  in  the  center  and  a  tooth  011  each  side.  Chelipeds 
very  long  and  slender  (the  arm  about  1.33  times  the  width  of  the  carajiace),  their  upper  surface 
finely  rugoee.  An  irregular  row  of  dentiform  tul^eroles  near  the  middle  of  the  ujiper  surface  of  arm 
and  wrist  and  nearer  the  out«r  margin  of  hand;  inner  and  outer  niai^ins  of  arm  an<l  wrist  with  similar 
tul)ercles.  Upon  the  upper  mai^n  of  hand  a  series  of  eighteen  or  twenty  irregular  leeth,  increasing 
generally  in  size  to  a  point  near  the  fingers,  when  they  diminish;  on  the  outer  margin  four  to  six 
larger  teeth  and  many  intermediate  smaller  ones.  Ambulatory  l^s  long,  (or  the  genus  (the  first  one 
reaching  end  of  wrist),  slender,  Ijare,  and  almost  smootli,  having  only  some  taint  indications  olsiiinules 
on  upper  margins  of  meral  joints. 

Dimensions  of  male:  Length  of  carapace,  17.5  mm.;  widtli,  20.S  mm. 

Gulf  of  Mexico;  Florida  Keefs  and  Caribliean  Sea;  25  to  84  (atlioms.  Mayaguea  Harbor,  75  to  76 
fathoms,  station  6063. 

Oenni  FLATTLAKBKDB  Btlmplon, 
ItalvhtmbnaSOmploa.  Ball.  Hu».  Uomp.  Zoul.,  It,  129,  ISTI. 

Cloeely  allied  to  Latnlrrat,  of  which  it  may  l>e  only  a  subgenus.  (Carapace  strongly  carinated  or 
tubereulated,  broadly  triangular  (considerably  broader  than  long),  with  rounded  sides  and  a  broad 
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but  ehflrp-poinU^I  prujtM'.ting  nirtruni;  nn  pucloi^iilar  cuni'tricUoti.  Cliiilipeds  with  arm  and  hand 
straight,  sharply  trigonal,  Ihe  eiljjtw  of  the**  joiniM,  aa  also  outer  e<igc  of  (^irpus,  licing  very  sliarply 
and  etoully  ferrattnl.  In  tht^  typical  speciex  the  carapaire  in  iniii-h  flattt^ned  an<l  the  |)lery)ci)etoniian 
and  Hubhe|utK' rejfionK  xtrimgly  excavated  quite  to  the  infero-cxterior  marten  of  the  orbit,  (ontiiii)!, 
when  the  chelipeds  aru  retracted,  covered  aSerent  pawMKes,  the  external  apertureH  of  which  are  Been 
lielwiH'n  the  base  of  the  (iii)(pr  of  ('heli)io<l  and  margin  of  orbit. 

Flatylambrus  B«rT&tus   (Milne  Kdwardu). 

iatnftriu  wrradH  Miliii-  Edwards,  Hist.  Nat.  Cnul.,  i,  357,  ]tB4. 

Plnlnlainl/nitierratui  A.  Mllnc  EdwaMii,  Cniiit.  Ri?g.  Men.,  1S6,  |)1.  xxx.t.  I,  1S78.  and  synonymy. 

Carapace  about  1.5  titnee  as  broail  an  long,  deprcfispil;  Ihe  furrow  separating  tlie  gastric  from  the 
branchial  re)done  ie  deep:  elevations  of  the  carapace  omaniente<l  with  nainerouH  nnequal  tubercles, 
some  of  which  on  the  liranchial  region  are  sharp.  KoHtrum  short  and  narrow.  Antero-lateral  margins 
cut  into  seven  or  eight  triangular  teeth,  and  terminating  posteriorly  in  a  large  flat  spine,  directed 
nearly  straight  outward.  Poatero- lateral  txirder  amied  with  three  short  erect  spines,  the  last  of  which 
limits  the  posterior  border.  A  large  median  tubercle  on  posterior  bonier.  Clieli)>edB  long  (the  length 
of  arm  equaling  widtli  of  carapace  without  Hpine«)  and  flattene<l;  lower  face  smooth;  outer  inarKJu 
cut  into  triangular,  sharp  teeth,  of  which  nine,  alternately  lar)!e  ami  small,  are  on  the  hand;  teeth  of 
inner  margin  miiBller  and  more  numenins  (15  or  16  on  the  hand);  upper  surface  showing  a  few 
tubercles  on  the  liand,  but  more  on  tlie  ann,  where  tliere  is  an  obliquely  longitudinal  row.  The  first 
ambulatory  leg  does  not  r«»ch  end  of  arm;  these  It^  are  slightly  apinulous,  but  in  the  main,  smooth. 

Color,  rosy  gray,  sometimes  spotteii  with  black;  lingers  crarmine,  l*-eth  liorderod  with  black  (A. 
Milne  Edwanls). 

Dintensions  of  male:  Length,  IH.6  mm. ;  width,  27.8  mm. 

From  North  Carolina  to  Gulf  of  Mexico  and  West  Indies,  5  to  :lt)  fHtlioins.     Mayaguez  HarlKir,  1 


Oenni  LEIOLAKBBUS  A.  Wine  Edwarda. 


UhUaMlma  A.  Mflnu  Edwards.  CruoL  Ri^.  Mi-x..  IW.  18T8. 

Carapace  hex !^^nal,  considerably  bniatler  than  long,  with  a  utrong  spine  near  midille  of  its  lateral 
margin.  Surface  depressed,  smooth,  or  nearly  ho,  with  three  low  longitudinal  elevations,  one  median, 
the  others  branchial.  Front  subtruncate,  with  a  minute  me<lian  iKrtnt,  Orbits  with  a  closed  Assure 
above,  a  large  V-shaped  fissure  below  towarti  outside,  and  an  inner  hiatus  in  which  is  lodged  the 
antenna.  Basal  joint  of  antenna  very  small.  Antennules 
folding  almost  lonidtudinally.  Buccal  frame  narrowing  a 
Uttle  forward,  loosely  cohered  by  external  maxillipeds; 
theee  last  have  an  anteriorly  tapering  iw^hium, 
with  a  semicircular  antero-external  outline,  antero-int(>mal 
angle  rectangularly  notched;  merus  and  isrhium  of  the 
endognath  (not  the  exognath)  lionlereil  with  long  hairs 
which  form  a  ventral  covering  to  the  afferent  channels 
of  the  branchiie,  Chelipeds  very  long,  sharply  trigonal, 
somewhat  unecjual;  marginal  teeth  small  and  n 
The  fingers  gape  in  the  larger  claw.  Firet  pair  of  a 
latory  legs  the  shortest. 

LeiolEimbrua  nitidua,  sp.  nov. 

Carapace  about  three-fifths  as  long'aa  broad,  a 
lateral  and  posteru-Iateral  margins  eubequal;  the  wurtace  no.  12.— uioiambnit  nmitut,miiii!.  x-i.t. 
is  coarsely  punctate  in  elevated  regions,  smooth  in  depres- 
sions, a  little  granulouB  along  summit  of  branchial,  i-ardiac,  and  posterior  part  of  mesogastric.  Margin 
of  front  feebly  tridentate,  not  advanced  beyond  antennnlar  fos»!ttes.  Orbits  wider  than  long  and 
completely  filled  by  large  eyes.  Antero-lateral  njaipn  obscurely  toothed,  the  teeth  having  denticulate 
margins.  Lateral  spine  strong,  acuminate,  directed  either  outward  or  somewhat  backward,  and 
slightly  upward.     A  small  tubenrle  on  postero- lateral  inar^n  at  end  of  branchial  ridge.     Extremities 
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of  posterior  margin  either  angular  or  marked  with  a  Bmall  tooth.  Inner  lobe  of  orbital  floor  produced 
nearly  to  line  of  front  Chelipeds  narrow,  lower  surface  smooth,  upper  surface  with  a  scant  marginal 
fringe  of  hair.  Ann  with  upper  surface  convex  and  Bcabroue,  anterior  margin  armed  with  Diany 
small  denticalated  teelJi,  of  which  three  or  four  are  noticeably  larger  and  Hometimea  apinifonu; 
]>oBterior  margin  evenly  denticulate  and  terminating  in  u  Bpine.  Outer  margin  of  wHst  denticulate, 
inner  niar^n  granulate,  a  longitudinal  line  of  granules  through  middle  of  upper  surface.  Hand  with 
denticulate  inner  and  outer  margina,  with  granules  along  outer  mai^u  of  upper  surface.  Thumb  not 
lieiit  down  or  in,  prehensile  edge  with  three  or  four  large  teetli.  Movable  finger  spinulous  on  upper 
surface;  a  spine  at  terminal  third  directed  diatally;  prehensile  edge  finely  toothed.  FingerB  of  larger 
claw  with  a  small'  gape.  Last  three  pairs  of  ambulatory  lege  reachit^  beyond  end  of  arm;  first  pair 
barely  reaching  dactjlus  of  second.  Legs  almost  smooth;  lower  marji^ne  of  meral  joints  very  finely 
denticulate.  The  third,  fourth,  and  fifth  abdominal  segments  in  the  male  fused;  all  separate  in  the 
female- 
Male:  Length  of  carapace,  6.4  nun. ;  width,  10.3  mm. ;  length  of  cheliped,  about  20  mm. 
Mayagnez  Harbor,  12  to  18  fathoms,  station  6061;  3  males,  5  females,  types  (Cat.  No.  23776). 
Mays^ez  Harbor,  7  to  12  fathoms,  stations  60GS,  6059,  and  6060;  San  Juan  Harbor,  4}  to  5}  fathoms, 
station  0054. 

Up  to  this  lime  no  representative  of  this  genus  had  been  taken  in  the  Atlantic;  the  type  species, 
L-jnindoltHtTntw  (Owen),  from  Lower  California,  has  a  much  smaller  lateral  spine,  larger  postero-lateral 
and  poeterior  epinee,  and  smaller  orbits. 

Oenu  SOLEKOLAKBRnS  SOmpWD. 

.iMnoliinbiiu  Stimpgon,  Bull.  Mob.  Comp.  Zool.,  II.  ISi.  I8T1. 

Carapace  pentagonal,  more  or  leas  broad  than  long;  posterior  side  of  pentagon  much  tlie  shortest, 
the  other  four  sid*  about  equal.  Mai^n  acute  on  all  sides,  forming  a  slight  crest  The  upper  surface 
is  naked,  glossy,  strongly  convex,and  bears  four  protuberances — one  gastric,  one  cardiac,  and  two 
branchial.  Oastricand  cardiac  protuberances  more  or  less  triangularly  py nun i<lal;  brant^hial  protuber- 
ance armed  with  an  acute  ridge  running  obliquely  to  poetero-lateral  mar^nof  carapace.  Frontal  region 
slightly  convex,  no  protaberance  on  orbital  region.  Rostrum  short  and  blunt  or  faintly  tridentate. 
Orbits  round,  a  closed  fissure  above.  Basal  joint  of  external  antennte  about  as  lon(;  as  next  joint 
EpiHtome  concave.  From  the  antero-extemal  angle  of  the  buccal  area  a  sharp,  elevated,  crenulated 
ridge  extends  lo  outer  base  of  cheliped,  separating  concave  pterygostomian  from  subhepatic  region, 
which  is  also  concave  and  ohannel-like.  When  retracted,  the  extremity  of  hand  of  cheliped  covers 
pterygostomian  region,  forming  the  afferent  passage.  External  maxillipeds  fit  accurately  the  buccal 
area  aiid  closely  against  each  other  within;  exognath  concave,  forming  part  of  wall  of  afferent  channel, 
which  is  defined  within  by  a  slight,  elevated  ridge  on  outer  side  of  ischium  of  endognath;  the  merus 
has  a  prominent  antero-extemal  angle,  its  surface  concave  toward  an tero- interior  angle;  no  noteh  for 
insertion  of  palpus,  which,  except  at  ori^,  is  concealed  behind  the  other  joints  of  endognath.  The 
chelipeds  resemble  those  of  Lambnts,  except  that  the  fingers  are  very  entail  and  the  dactyluB  is  gener- 
ally at  right  angles  with  palm  when  retracted.  Terminal  joints  of  ambulatory  legs  acuminate.  Third, 
fourth,  and  fifth  joints  of  male  abdomen  soldered  together. 

Key  to  the  Porto  Rican  gpecia  of  the  genu*  Soletiolambmt. 


BolenolsmbruB  typicus  Stimpson. 
Salcnalanibru  tgplrut  SUmpBon,  Bnll.  Has.  Camp.  Zool..  n.  133.  1871;  A.  Milne  EdwiLTdn.  CnM.  Ri^g.  Mei..  IM,  If^;  pi. 

Carapace  one-eighth  broader  than  long.  Surface  coarsely  punctate.  Protuberances  of  gastric 
and  cardiac  regions  triangularly  pyranudal  and  acute,  with  the  ridges  formii^  the  angles  crenulated; 
the  posterior  ridge  in  the  median  line  of  carapace,  the  other  two  divert  from  each  other  in  front 
Cardiac  pyramid  symmetrical,  each  of  its  triangular  sides  being  equal;  gastric  protuberance  not 
symmetrical,  the  posterior  ridge  being  a  short,  steep  slope,  the  two  anterior  ridges  being  long  and 
iM— F.  r.  B.  190O— 6 
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incloeing  a  graiiiuil.  sonmwlml  convex,  ?lt>|>i>  tuwanl  fnint.  Riil^e  <if  brani'liiitl  region  also  crenukled 
am)  b«nt  at  iniii<He  at  ai>  olitu:<e  an^lf ,  almottt  a  right  an^le.  In  the  male  eai-ti  protulierance  of  carapttre 
is  HLimiountfi  by  an  acuU'  fijiiiif ,  whily  in  tlit"  female  the  ajiical  anjtles  an'  not  tliiw  acut<^.  >far^in  of 
carapace  more  or  lexs  <h)'tin<'tly  iTeniilateil,  eHpecially  anti>rolat«ral  iiiaiviii,  at  tiie  outer  or  [Minterior 
entl  of  which  arc  tlirei'  fniall  anil  not  very  well-iiiarkeil  Iceth.  Antero-laleral  [iiargiii  concave  anteriorly, 
convex  posteriorly.  Posterior  margin  straight,  lateral  angleH  sharply  iletinei)  and  even  Kpinifonn  in 
male.  Eyes  rather  large,  with  a  minute  lulwrcle  cm  anterior  iiide  of  extremity.  Baiwl  joint  of  external 
antennie  somewhat  longer  than  next  joint.  Epistorneof  modenU«  length.  External  maxillipeds  nakol; 
ischium  tuberculated  near  outer  margin  and  near  extn>iiiity.  Sternum  with  a  few  tuberirlea  between 
bases  of  chelipeds.  ChelipedH  long,  naked,  except  nmie  inconspicuous  seta;  od  i^rest  of  hand.  Menis 
with  denticulated  margins  and  with  surface  8l)c)ve  tor  the  mort  part  smiioth  and  gloa«y,  but  with  a  few 
tnberclefl  near  the  margins.  Carpus  with  five  denticulated  cnwts.  Hand  trigonous,  with  ten  strong 
teeth  OD  inner  crest,  twelve  to  fourteen  small  granulated  teeth  on  outer  margin,  and  Sfleen  teeth 
increasing  n^ularly  in  siw  toward  extremity  <)n  lower  margin;  uppi'r  Burta<*  w^ith  two  rows  of  tiiljerclet', 
inner  surface  with  two  rows,  and  outer  surfai-i-  with  three  rows;  all  the  tubercles  ornamented  with  from 
two  to  five  granules.  Fingers  very  small,  lietween  a  fourth  and  a  fifth  the  length  of  palm;  dactylus 
when  flexed  almoflt  at  right  angle  with  |ialm.  .Ambulatory  legs  <-<tm|>resiied,  naked,  polished,  with  a 
laminifonn  cresit  above;  the  merua  joints  of  posterior  pair  have  a  crest  l«low,  which  has  a  lobe-libe 
expansion  at  inner  extremity.     Alxlomen  tul)erculatGd  at  sides,  that  of  male  tapering  slightly. 

Dimensions  of  male:  Length.  9.2  mm, ;  wldtli,  10  mm. 

Mayaguez  Harbor,  7.1  to  78  fathomw,  station' tiOKt;  oft  Punta  <le  Melones,  H  fathoms,  station  6073, 
Previously  collected  at  Little  Bahama  Bank;  (,iidf  of  Mexii-o;  Florida  Reefs;  Cuba;  in  depths  of  50  to 
338  fathoms. 

Solenolfimbrus  dec«mspmo8u»  Rathbun. 


s  dirrmrpiruma  Ralhbiin.  Piiy,  r.  K,  Sal.  llu«,,  xvii,  m.  ISW,  ■♦ 

Closely  allieil  to  .S'.  typirus,  Antero-lateral  margin  convex;  area  lietween  the  two  anterior  gaHlric 
ridges  narrower  than  in  S.  I'l/nriit:  gastric  and  I'ardiac  promineni^H  terminating  in  slender  spines. 
Eight  additional  dorsal  spines — two  on  each  branchial  ridge,  of  which  the  posterior  or  marginal  is  the 
longer,  one  at  each  posterior  angle,  and  one  ou  postero-laleral  margin  midway  between  the  last  and 
branchial  spine.  Surface  finely  punctate.  Sternum  smooth  lietween  liases  of  chelipeds.  Terminal 
segment  of  abdomen  of  male  much  longer  and  distally  narrower  than  in  S.  lypicv,  its  sides  ileeply 
concave.  Merus  of  the  outer  niaxillipe<ls  narrower  and  more  produced  at  antero-extemal  angle  tliaii 
mS.Ufpicof.  Chelipeds  similar  to  those  of  .S'.(i»piciw.  Thenecond,  third,  wid  fourth  pairs  of  ambulatory 
legs  more  or  lees  cristate  lielnw. 

Dimensions  of  male:  I>?nglh,  6  mm.;  width,  7  mm. 

Oft  entrance  to  San  Juan  Harlior,  45  fathoms,  station  6051,  I  male,  fiulf  of  Mexico,  60  fathoms 
(type  locality). 

QeiiQi  CBTPTOFODIA  Hil&«  Edwardi, 

Carapace  very  broadly  triangular,  with  very  large  lateral  I'lypeifumi  vaulted  expanuons  which 
conceal  the  ambulatory  legs  and  are 'prolonged  |MiHteriorly  far  lieyoiid  bane  of  abdomen.  A  riilge 
extends  from  gastric  region  across  lirancJiial  n^ion  tii  the  postero- lateral  margin.  Rostrum  nearly 
horizontal,  spatuli form  an<i  very  prominent.  PterygoslomiannTiionssmo<ith,  not  ridged.  Orbitaverv 
small,  nearly  circular,  with  a  suture  in  HU|ierior  margin.  Kpistome  well  develo|ie<l;  antennulary  fossa! 
narrow  and  somewhat  oblique,  Kyes  very  small  and  relrat'tilo.  Basal  antennal  joint  slightly  dilated, 
not  nearly  reaching  internal  orbital  hiatus,  whi<-h  \>-  filleil  by  the  second  joint.  Buccal  cavity  and 
external  maxillipeds  small.  Merus  of  maxilliiieds  distally  tninialiHl.  antt^ro-external  angle  produceil. 
Chelipeds  allied  to  those  of  Lamlirug.  Ambulatory  legs  with  the  fourth,  fifth,  and  six  joints  more  or 
less  cristate. 

Cryptopodla  concava  Stimpson. 
OrKitopodinconcai'a  mim-pmn,  Bull.  Mus.  (kiinp.  Zool.,  It.  i:iT,  I8TI;  A.  Mllti?  EdvrsnlH,  Cnmt.  R^R.  Mtx..  168,  pi,  xxii.flpi. 
1  aud  a,  IWK. 

Carapa<«  a  little  broader  than  long;  antero-lateral  margins  twice  as  long  as  postero-lateral  and 
meeting  them  at  an  obtuse  angle;  postero-lateral  margins  convei^ng  posteriorly  very  slightly,  posterior 
nuugin   straight  in  feiriale,  very  slightly   emarginate  in   male,     (iastro-branchial   ridgea  granulate; 
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iriarxin  cut  into  Email  truncate  teeth  separated  by  cinned  Assuree  and  with  denticulate  ii)ar)nns.  The 
lateral  expansions  do  not  quite  cover  the  feet  when  extended.  Surface  pmooth  and  flhining.  Front 
triangular  and  flattened.  MeniM  of  niaxillipeds  trian^lar.  its  internal  angle  truncate.  Upper  surface 
of  arm  and  hand  of  cheliped  dilated  toward  middle;  marina  with  a  few  obscure  teeth,  also  denliriilate. 
Crerts  of  legs  denticulate.  Sternum  very  concave  in  front;  a  deep  hollow  iita  terminal  segment  of 
abdomen;  on  each  si<le  of  this  hollow  is  a  strong  dentate  crest  ]irolonged  to  basal  article  of  cheliped. 

Dimensions  ot  male:  Length,  fi.5  mm.;  width,  7.7  mm. 

OH  St  Thomas,  20  fathoms,  station  6080,  1  female  ( Fi»k  Hawk) .  Gulf  of  Mexico,  Florida  Keys, 
and  Bahnma  Banks,  19  to  34  fathoms. 

amu  HBTBBOCBTFTA  Stimpioii. 

Ht'emeryfia  SlImpKin.  Ann.  Lye,  Nut.  Hisl.  N.  Y..  X.  102,  1871. 

Differs  from  Oryplopodi/t  in  having  posterior  border  of  carapace  slightly  overlapping  abdomen 
but  not  distinctly  produced;  lateral  clypeiforni  expansions  leea  produced,  so  that  the  legs  when  even 
moderately  extended  can  be  seen  beyond  them;  pterygostcmian  and  subhepatic  regiont<  traverned  hy 
a  graniilsr  ridge  which  runs  parallel  to  antero-lateral  border  from  angle  of  buccal  cavity  to  \m»;  of 
chelipeds. 

Key  tn  the  Porto  Ricait  ^ecie»  of  Ihe  gemi»  NtterwTf/pta. 

ol  the  width i/nm<ikua 

wWlh lapidta 

Heterocrypta  ffranulata  (Gibbes). 

Oyptoporiin  sraHiiHUn  (iibbei.  Proe.  Amer.  A»oc.  Adv.  SeU.  in.  ITS.  ISM. 


Carapace  v^y  wide,  length  two-thirds  the  width;  the  branchial  ridge  runs  almost  parallel  to 
antero-lateral  margin,  except  on  gastrii^  r^on,  where  it  is  transverse;  from  either  end  of  this  trans- 
veree  portion  a  longitudinal  crert  runs  forward  to  upper  margin  of  orbit.  .\  large  dome-like  elevation 
(m  cardiac  region,  granulated  at  summit.  General  surface  smooth  and  punctate;  margins  crenulate. 
Portion  of  inar^n  between  antero-lateral  margin  and  the  branchial  ridge  straight.  The  posterior 
niarpin  forma  with  the  preceding  an  angle  scarcely  perceptible  except  in  a  rear  view.  Rostrum 
broad,  blunt,  and  deflexed,  margins  rounded.  Lower  surface  is  granulous.  Merua  ot  outer  maxillipeds 
notched  at  inner  angle.  Chelipeds  unequal,  rather  short  and  heavy.  Upper  surfaces  of  arm  and  hand 
dilateil  toward  middle;  margins  irregularly  denticulate.  Fingers  of  larger  cheliped  gape,  those  of 
smaller  do  not.  Merus  of  last  pair  of  feet  barely  visible  in  a  iloival  view.  Third,  fourth,  and  fifth 
segments  of  abdomen  of  male  are  fused;  sixth  seg- 
ment has  a  sharp  posterior,  appremed  spine,  the  tip 
of  which  lies  between  two  tubercles  on  fifth  segment. 

Dimensions  of  female:  IjCngth,  14,5mm.;  width, 
21mm. 

Vineyard  Sound  to  Ihe  west  coast  of  Florida; 
West  Indies.    Mayaguez,  1  male, 

Heterocrypta  lapidea,  sp.  nov. 

Carapace  much  narrower  than  in  H.  grnniUnlii, 
the  length  being  nine-tenths  of  the  width;  some 
of  the  granules  of  branchial  ridges  are  thrown  up  in 
tiil)ercles,  bne  at  gastric  tenninus  of  either  ridge;  a 
well-defined  angle  at  other  end  of  branchial  ridge; 

margin  concave  between  this  angle  and  end  ot  antero-lateral  margin,  A  median  furrow  across 
and  anterior  gastric  region,  Chelipeds  longer  and  narrower  than  in  H.  ffrantUcUa;  matgins  ol 
Hubparallel;  dentation  of  mai^ns  stronger  but  similar  to  that  of  //,  granuUtta. 

Dimensions  of  female:  Length,  5.9  min.;   width,  6.0  mm,;    length  of  outer  margin  of  am 
hand,  each  4  mm. 

One  female  taken  at  St.  Thomas  by  the  Alhiiriw  during  a  West  Indian  cruise  (Cat.  No.  i 
type),     Mayaguez,  1  young  specimen. 


FfG,  \%,^-Heterocryfita  tapldea,  female,  x  4. 
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Tribe  OXYSTOMATA  or  .LEUCOSOIDEA. 

Carapace  with  antt^m-laleral  iiiar^ns  arciiati^  or  orbiculate;  ^metimes  bu1)kIoI>o»«  or  more  or  leee 
oblong,  with  Buliparallel  margiiiB.  Epii'tome  'nmch  rediuvii.  Buccal  [raiiie  more  or  less  triangular, 
pn>iliioe<l  and  narrowed  forward,  with  niarpnns  anteriorly  convergent.  Six  to  nine  paira  of  brancliij*'. 
Efferent  i-hannelx  opening  at  initldle  of  endostoine,  which  in  produttMl  (orward.  Afferf nt.  channelfi 
open  either  behind  pterygoetomian  regions  and  in  front  of  chelipeds,  or  at  an tero- lateral  augli>;<  of 
palate.  First  antennsc  folded  loDgitudinaJly  or  obliiinely.  The  genital  oi^ans  of  the  male  are  exwirttyl 
either  from  the  bases  of  the  fifth  pair  of  I^h  or  from  surface  of  sternal  plantron. 

Family  CAUPPID^  Milne  Edwards,  1837;  De  Haan,  1837;  White,  1847. 
The  afferent  channela  tnbranchiie  open  behind  pterygostiimian  regions  and  in  front  of  chelipeds. 
Antenna;  small.    Outer  majillii)ed8  not  completely  closing  the  buccal  cavern  and  with  the  palpus  not 
concealed  by  menis  joint.    Vei^es  of  male  exserte<l  from  banes  of  fifth  .pair  of  legs. 

Key  to  the  Porlo  Riean  genem  of  Ikf  family  Cnl/ippidte. 
A.  Carap&ce  with  a  pMtero-lawml  Bhldd-llke  eipaiirton  or  aerie*  of  hroad  acnsiioim,  fonnini;  a  vaull  bone*lb 
which  the  lour  ambulalory  leKf  cnn  be  completely  or  inrgcly  wnwaled  [n  flexion.    Bass!  joint 

of  ameiiDn  much  dllawd.- -.-------. --..--,-----.  — --...-...---...-...---..-..-tti^pa 

A'.  Orapace  withoulany  trace  of  a  [x«lcro-lnleral  BhEelil-l Eke  expansion.    Basal  Joint  of  anlennEe  slender Ciidiifl 

Osniu  CALAPPA  Fabiietos 

OaXappa  Fabricluii,  Enlom.  Sfs.,  Suppl..  3W.  Ii98. 

Carapace  slrongly  convex,  rounded  in  front,  much  broadened  behind  by  a  pair  of  clypeiform 
expansions  or  wings,  Iwneath  which  the  ambulatory  legsare  concealed  in  flexion.  Front  small,  some- 
what Iriangular,  projectii^  usually  little  or  not  at  all  beyond  level  of  orbits,  bilobed.  Orbits  small, 
circular;  eye-stalks  short  and  thick.  Antennulie  nearly  vertical.  Bas^  joint  of  aiitennte  very  broad 
and  flUing  a  wide  hiatus  at  inner  angle  of  orbit.  Outer  niaxillipeds  not  meeting,  but  leaving  exposed 
mandlblee  and,  in  front  ol  them,  lamellar  pn>cc«8efl  from  first  pair  of  maxillipeds.  Tlisae  processes 
form  the  bases  of  two  channels  separated  by  a  deep  vertii»l  sepluni  extending  to  antennulary  foaic. 
Chetipeds  very  large,  and  in  flexion  fitting  elosely  the  front  half  of  carapace,  fonuitig  a  sort  of  buckler. 
The  merus  has  externally  and  neflr  its  distal  end  a  transverse  wing'like  expansion.  Hand  lArongly 
compressed,  its  upper  border  forming  a  high  dentale  crest.  Chelipeds  ecjual  exc«pt  for  the  fingers, 
which  on  one  hand  have  outside  near  the  base  a.  sloul  projecting  lobule.  Abdomen  in  adult  with  the 
third,  fottrth,  and  fifth  segments  fuse<i. 

Key  lo  the  Pinin  Rican  epeeiea  iif  the  genw  Calappa, 
A.  POBlertor  loai^n  of  carapace  with  only  broad  and  shallow  tccUi, 

B.  No  deep  hollow  bplwcen  gastrlr  and  bepalic  reition" .JIammat 

B'.  A  deep  hollow  bclw<*ii  gaslrlc  anU  hepalk- regloii galliu 

Calappa  flanunea  (Herbst).    Plate  2. 

Cancer  JIammea  Ilerbet,  Natiir.  Krsbben  u.  Krebic,  II,  Ifil.  pi.  XL.  I.  %  1794:  ni,  pi.  3,  p.  IB,  ISOS. 
Colappafiammta  Bosc,  Hl"i.  Kai.  Oiul,,  i,  ISS,  IWt:  MUtb,  Challenger  Kept.,  irn,  HM,  pi.  ixni.  f,  1, 1886. 
Oito|>pa  tnarm"rato  Id  troll  Ic,  Ulsl,  Nat,  ('nivi.,  V.  3B2,  L8US.    (Not  C  vtarmwaia  Fabriciup.) 

Extreme  length  of  carapace  about  two-thirds  extreme  lireadth.  Carapace,  outer  surface  of  wing- 
like  expansion  of  the  ann,  upper  surfof'e  of  wrist,  and  outer  surface  of  palm  covered  with  coarse 
granules,  more  closely  placed  on  anterior  than  on  ]io8terior  half  of  larapace,  and  forming  several 
longitudinal  rows  of  flattened  tubercles.  Antcro-lateral  bordercrenulate  and  granulate;  posterior  border, 
exclusive  of  the  wings,  subentire  with  beaded  e.tge.  Wings  well  developed,  with  seven  strong  teeth  with 
beaded  edges,  three  behind  and  three  in  front  of  iKwIero- lateral  tooth.  Pterygoslomian  regions  thickly 
covered  with  hair.  Front  with  a  large  notch,  projecting  little  beyond  orbits,  Kndostoniial  septimi 
extends  forward  in  a  strong  tooth  not  reaching  level  of  front.  The  wing-like  expansion  at  end  of  arm 
is  conspicuously  four-lobc<l;  the  crest  of  palm  is  eight  or  nine-toothed;  its  outer  face  has  several  large 
tubercles  and  a  laminate  inferior  proximal  spine. 

Dimensions  of  female:  Extreme  length.  80  mm. ;  wiilth  at  sinus  just  in  front  of  wings,  106  mm. ; 
greatest  width  of  carapact^  118  mm. 

NorthCaroUnatoSahanilla,l'nite(lStatesof  Colombia,  and  Venezuela;  Gulf  of  Mexico;  Bermudas; 
Cape  of  Good  Hope;  probably  Indian  Ocean.  I*orto  Rico:  Kan  Juan  Harbor;  Mayague£;  Boqueron 
Bay;  Arroyo;  Fajardo;  Ensenada  Honda,  Cnlebra;  Mayaguez  (Gundlach). 
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Parapenaeus  americanus,  f-emalc.naturalsize 


Digrtizcc  by  Google 


CaLAPPA   FLAMMEA.MALE.NATUPtALSIZE 
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Cal&ppa  sulcata  Rathhiin. 

Hiiiijipn  mttoita  Bathbiin,  Bull.  Lab,  Kat.  Htm.  State  iriilv.  Iiiwa,  iv.  2«9,  pi,  ii.  fiRK-Sand  4. 1TO8. 

Extreme  length  o[  carapafte  al>out  seven-eJizhtha  its  extreme  width.  I'lipcr  surface  of  carapace 
and  outer  surface  of  cheliped  finely  granulate.  Almut  seven  rowH  of  tuterties  on  carapace.  Antero- 
lateral bonier  with  about  fourteen  crenulationw,  gtantilate  on  wltte-  Posterior  margin  between  wings 
with  two  prominent  ai'Ute  spines.  Wingit  not  ntrougly  developed,  having  mix  marginal  teeth— two 
behind  and  three  in  fnmt  of  postero-lateral  tooth,  which  is  lonfi;  and  epiniform.  Pterygoetomian 
reyionx  slightly  hairy.  Front  little  projecting  and  with  a  well-defined  notch.  Endoatomial  septum 
with  a  short,  sharp  tooth  pn>je<'ting  forward  let*  than  one-third  diHtance  from  mouth  to  front.  Arm 
exi>ansion  fonr-lobed.  Superior  cre^t  of  hand  six  to  seven-dentate.  Outer  surface  of  palm  with  an  irreg- 
ular, ol>tique  sulcus  almost  smooth,  l)ordered  by  tulierclee,  and  an  acuminate  inferior  proxi:nal  epine. 

Dimensions  of  female:  Extreme  length,  2\  mm.;  width  at  sinus  just  in  front  of  wings,  23  mm.; 
width  at  poHterior  lateral  spines,  23.S  mm. 

Gulf  of  Mexico,  35  fathoms;  off  Cape  Hatteras.  27  fathoms.  Mayi^ez  Harbor,  Porto  Rico,  12 
to  18  fathoms,  station  ti061,  1  feniale,  lai^r  than  Bpe<:imens  previously  oollei^ted. 

Color  in  aliKthol.  a  light  pinkish  brown.  There  are  seven  small  and  narrow  rings  of  dark  red; 
three  on  the  carapace — one  median  encircling  the  third  median  tubercle,  counting  from  the  front;  one 
on  each  branchial  region,  about  the  middle  of  the  length  of  the  carapace  and  encin^ling  the  fourth 
tubercle  of  the  outermost  continuous  row  of  tubercles.  There  is  one  ring  on  each  wrist  and  one  on 
each  palm  near  the  upper  margin  and  inclosing  the  tubercle  toward  the  proximal  end  of  the  margin; 
(his  tubercle  \b  not  in  the  center  of  the  ring,  but  near  its  upper  periphery. 
Calappa  gaUus  (Herbst). 

0ii>m-3na«tiHerbBI,Na(ur.Krsbbenu.Krebse.m.  pi.  3,  pp.  lSand4B.pl,  ;.vii[.(.  I,  IWB. 
limeer  tOalappa\  gallui  LAtrellle,  Ki^gne  Anlm..  IIT,  'H.  1SI7. 
Witapjjn  jjnJ/otdeiSUmpson.  Ann.  Lye,  Nat.  HLit.  N.  Y.,  vii,  71,  ISM. 

Extreme  length  of  carapace  nearly  five-sixths  extreme  brea-.n.  Carapace,  outer  surface  of  wing- 
like expansion  of  the  arm,  upper  surface  of  wrist,  and  outer  surface  of  palm  are  covered  with  coarse 
tul)ereles,  which  become  squamifonn  on  [losterior  part  of  carapace.  A  deep  hollow  between  gastric 
and  hepatic  regions.  Antero- lateral  border  of  carapace  crenulate;  posterior  border  finely  beaded  and 
i|nite  unarmed.  The  clypeifomi  expansions  are  well  developed  and  have  each  al>out  six  strong  teeth 
Willi  l>eadeil  edges— two  teeth  behind  and  three  in  front  of  postero-lateral  looth.  The  pterygoetomian 
rejfions  liave  only  a  few  scanty  hairs.  Front  eniarginate,  projecting  well  beyond  orbits  and  forming  a 
laminar  rostmm.  Endoetoraial  septum  extends  vertically  from  level  of  front  to  level  of  mouth;  its 
anterior  border  angularly  convex.  The  wiiig-tike  expansion  of  end  of  arm  is  conspicuously  four-loljed; 
crest  of  palm  six  or  seven-dentate. 

Dimensions  of  female:  Length,  50.5  mm.;  width  at  sinus  just  in  front  of  wings,  54.6  mm.;  gruateft 
width  of  carapace,  67  mm. 

Isl8n<la  of  the  Pairific  and  Indian  Oceans;  Red  Sea  and  Persian  Golf;  West  Africa;  Florida  Keys 
t<)  Babia.  Brazil.  Porto  Rico:  Plays de  Ponce,  on  Light-house  Keef;  off  Humaijao,  12J  fathoms,  station 
6098;  San  Joan  (G.  M.  Gray,  coll.). 

Oeniu  CTCIiOBS  da  Baan. 
Oyrhiit&e  Haan,  F«una  Japon.,  57.  S8,  IS3T, 
a-^Mima  Mllno  Edwards.  Hiai.  Nat.  Crust.,  ii.  110, 1S37;  Brullfi,  Hist.  Nat.  lien  Canaries,  ii,  pi.  2.  Cruit.,  p.  1«,  1840. 

Carapace  beartrshaped  or  subcircular.  Front  rather  narrow  and  often  eniarginate.  Orbits  large, 
ovai,  a  distinct  miture  or  a  fissure  in  roof  and  two  gaps  in  the  floor,  in  one  of  which  the  slender  basal- 
anlennary  joint  is  lodged.  Eyes  large,  eye-stalks  short  and  thick.  Antennules  foldingobliqoeiy.  The 
external  maxillipeds  completely  close  buccal  cavity;  above  them  the  endostomial  efferent  branchial 
channel  is  closed  by  lamellar  processes  from  first  jiair  of  maxillipeds.  The  antero-intemat  angle  of 
meniB  of  external  maxillipeds  prolonged  obliquely  forward  to  form  a  prominent  lobule  above  articulation 
of  palp.  Chelipedfl  similar  to  those  of  Chkcppa.  Ambulatory  l^s  compressed  and  of  moderate  size. 
Third, fourth, and  fifth  segmentaof  abdomen  in  male  fused  together;  in  femaleallareperfectlydietincL 
C7i:lofiB  bairdii  Stimpson. 

C\rlMt  bainlii  Stimpsc.n,  Ann.  hjv.  Nat.  Hbit.  N.  ¥.,  Vli,  237,  I860. 

Cara|«icebroailcrthan  long,  regularly  ninvex;  median  rt^gions  well  clefincl.  Surface  densely  and 
inarsely  granulate,  uneven,  or  liiU-niilntc     Front  with  U-shaped  notch.     Antero- lateral  margin  witb  a 
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beaileil  eiige,  mnni-viiat  creniilatc;  a  short  tooth  at  kteral  angle.  Outer  Hiirfikce  of  (^helipeda  Kranulale 
anil  Inlrn-ulate;  margin  of  arm  expanwiun  wiUi  two  teeth;  a  erest  on  pahn  ci>ntinH0U8  with  it.  Tpiier 
nmrgh)  of  |«lm  wiven  or  eight- toothed;  surface  with  two  or  three  longitudinal  creHls  of  larger  granulen 
near  I  he  base. 

Diniensiona  of  male:  Extreoie  length,  40  mm. ;  width,  4:i.2  mm. ;  width  at  lateral  tooth,  4fl.i>  mm. 
Sjianiiih  Wells,  Bahamas,  6  fathoms;  west  Florida,  21 J  fathoms;  Old  Providence;  Cape  St.  l>ii<«8 
(type  loiAlity);  I*anama  Ray,  33  fathoms.     Ponce,  1  male,  1  female  {F^h  Hawk). 

Family  MATUTID^  McUay,  1838. 

The  afferent  channels  fo  the  brancliise  open  behind  the  pterygoslomian  regions  and  in  front  of 
the  chflipcda.  Antennte  small.  Outer  maxillipeds  completely  closing  the  buccal  cavern  and  with  the 
palpus  concealtil  lieueath  the  triangular,  acute  merus  joint.  The  verges  of  the  male  are  exaerted  tnun 
the  l)Bi>e8  of  the  fifth  pair  of  legs. 

Obudi  EE?ATin!  latraUlB. 
Repatu*  lAtielllc,  HIbL  NhI.  Cnut.,  tri,  22,  VOL 

Carapace  broad,  convex,  regularly  arcuate  in  front,  stroi^ly  narrowing  behind;  hepatic  rt^ons 
very  large,  branchial  regions  very  Hmalt.  Front  narrow,  straight,  rather  prominent,  and  sitaate<l 
much  above  the  li^vel  of  the  lateral  tiorder  of  carapace,  which  iri  prolonged  l>eue.ath  the  orbit«  to  join 
the  margin  of  buci'al  cavity.  Orbits  small,  circular,  on  a  level  with  front.  Antennulie  very  olili(|Ue. 
Antennie  at  inner  angle  of  orbit.  Buccal  cavity  very  narrow  forwani  and  triangular,  extending  as  far 
tm  level  of  lower  liorder  of  orbits  and  entirely  covered  by  outer  maxillipeds,  of  which  the  merus 
is  triangular  and  haa  straight  inner  margin,  under  which  are  concealed  the  following  segmeiils. 
Chelipeds  strong,  and  when  flexed  lit  cluaely  against  lower  Huriacc  of  hoily.  Hands  with  a  superior 
crest,  fingers  inclined  a  little  downward  and  inward.  Ambulatory  logs  smooth,  unarmed,  .abdomen 
witli  ^>e^'en  separate  segments. 

Hepatus  princeps  (Ilcrbst). 

Cancer  pravrrpt  Hcrbtit,  Nstur.  Kmbben  u.  Krthst,  n.  IM,  pi.  tuviii.  t.  2,  ITW. 
Caiairpa  augmlata  Fabrlcllu,  Enlom.  Rytil.,  Suppl.,  34T,  1T9I1. 
HepiuaiJa'CvUiK  Latrelll^.  Hist.  Nat.  Ctust..  v,  3KH.  IWS. 

vVnterior  margin  of  front  thick,  obtuse.  The  line  which  descends  obliquely  from  the  external 
orbital  angle  to  anterior  border  of  carapace  is  faintly  marked.  Antero-lateral  margins  divided  into  12 
or  13  t«eth  more  or  lees  rectangular,  and  denticulate  on  their  margins.  Outer  face  of  hands  with 
several  rows  of  tubercles.  Dactyli  with  a  eoatii^  of  fur,  excepting  for  a  narrow,  smooth  line  on  either 
side.     Caispace  covered  with  small,  dark-colored  spots,  often  arranged  in  transversely  arcuate  lines. 

DimentiionH  of  male:  Length,  58.5  mm.;  width,  85.5  mm.;  width  between  outer  orbital  angles, 
18  mm.;  width  of  front,  14  mm. 

Taken  at  f%an  Juan  Harbor  in  flsh  trap  and  at  Puerto  Real  on  coral  reef.  Mayagnez  (Onndlach. ) 
Itanges  from  (reorgia  to  Brazil;  Guinea;  Cape  of  <iood  Hope  (Herklols);  P.ast  Indies  (Hcrbsl). 

Family  LEUCOSIID^  Uach,  1819. 
The  afferent  channels  to  branchiie  open  at  anterior-lateral  angles  of  endostome.    Antenmip  small. 
The  thinl  maxilllpeds  completely  close  the  buccal  cavern  and  have  the  three  terminal  joints  wholly 
concealeil  by  the  triangular  fourth  joint     The  verges  of  the  male  are  exserted  from  the  sternal  plastron. 

Key  lo  llie  Porto  Ruxm  genera  vfthe/nmUy  I,euco*iidx. 

A.  Curapice  iiirold  or  globular,  anclsmoolh  or([TBnular,  never  noil ular  or  eroded Pmep/mnn 

A'.CampaiN-imlygonal,  uneven,  nodular  or  eroded. 
B.  Anli'iinular;  toasK  in  open  communlration  with  oitilu.    Carapace  not  produced  Utemlly  over  baava  u( 

ttuibulatory  legs FbaHa 

B'.  Anienimlary  lomae  Beparaloit  [mm  nrWln.    Carapace  prodticwl  latemllv  over  Ikiiw  of  ambiilatoty  1i-e<. 
C.  PflnLcrior  portion  of  the  c&r»[HCv  either  without  deep  cavities,  or  II  wllh  mvittei  Ihey  are  bridged  over 

by  a  narroiralrip  eiiendlng  Irom  cardiac  to  branchial  n«lon Ultadia 

C.  Posterior  portion  of  the  carapace  with  two  deep,  smooth  eavltlea  extending  Into  the  interior  of  rare- 
pace  and  notipanoed  by  a  narrow  bridge Spiba^lionu 

OniQi  ?BBSSPHONA  iBBoh. 

Perteiiliona  Leach,  Zuol.  Misc.,  iir.  pp.  11  and  22.  IHIT. 

Carapace  ovoid  orglobiilar,  U-nninating  |ioBteriorly  in  three  spines — two  on,  and  one  in  the  mi<ldlp 
line  i  mm  111  lately  above,  posterior  border.     F^urface  of  •'ara|>ait'  smooth  or  granular,  never  nodular  or 
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ermliil,  flic  rf^iiuH  m>t  all  demarcattil.  Thn  front  iH  wi'll  iluliiiiitHi  from  the  <ara|>ai*,  aud  althongh 
the  deiitlfunu  prolongatiotis  of  the  septa  of  the  branchial  ithaiincls  may  sodietimes  prcijei't  beyond  it, 
yet  Ihu  whole  of  edge  of  biietal  tavern  in  never  in  the  ailiilt  neeti  teyond  it  in  a  doiMal  view.  Hepatic 
rctpon,  the  nide  wall  of  which  commonly  formii  a  diiitin<'t  facet,  generally  separated  from  branchial 
region  by  a  broad  notch  ia  antero-lateral  mai;gin.  The  orbila  are  deep,  and  although  the  upper  edge 
in  a  little  emarginate,  the  retracted  eye  in  completely  concealed;  the  three  nutnres  in  the  roof  and  onter 
wall  are  very  distinct;  the  floor  coincides  with  roof  of  buccal  lavem.  Antenna:  loosely  lodged  in  gap 
at  the  inner  canthus  of  orbit.  The  antennulea  told  obliquely.  Buccal  cavern  elongate;  the  acutely 
triangular  merus  of  cxt«rnal  inaxillipeda  18  not  ninch  more  than  half  the  length  of  ii>chium  measured 
along  inner  edge;  the  w'oiid  B^;ment  of  the  exognath  has  the  outer  margin  more  or  less  curved. 
Gbeli)>edH  ratlier  niamive.     Alidomen  of  the  male  consiut^  of  four  or  five  pieces,  tliat  of  female  of  five. 

Persepbonai  punctata  ( I.innieu><). 
OaaOT  punHalui  UnDieuB,  Ss>.  Nal„  ed.  10,  i,  630. 17M  (pari), 
Prrvphimii  prntdala  SllmpHnii,  Aon,  I.yc,  Nul.  HIbI.  N.  Y.,  vii,  70,  ixa. 

Campace  globular,  with  three  Hharp,  rciuirved  opines,  one  at  cither  end  of  poHt«rior  margin  and 
one  median  just  above  poeteriur  margin.  On  the  onter  surface  of  carapa<«  are  numerous,  but  not 
crowded,  granules  of  unequal  size,  moBt  ut  which  are  visible  to  the  naked  eye.  Regions  of  carapace 
ill  defineii.  Front  broadly  bidentate,  and  the  Hpinifonn  angles  of  the  branchial  channelfl  can  be  seen 
Iteyonil  it  in  a  dorsal  view.  Behind  tip  of  front  the  antero-lateral  boundary  of  larapace  is  formed  by 
the  xide  wall  of  the  Ba))hepatic  region,  which  ia  continuous  with  upper  surface  of  carapat.'e  and  bounded 
below  hy  a  line  of  granules,  on  which,  near  posterior  end,  \n  a  tubercle;  this  tubercle  is  smaller  in  the 
aihilt  than  in  the  yoimg,  where  it  ia  dentiform.  Between  hei«tic  atiit  branchial  regions  is  a  very 
oiiallow  and  ill-defineil  nottih  ornnua  in  margin.  Branchial  margin  markeil  by  a  line  of  bead  granules 
exieniling  as  far  as  the  posterior  margin,  which  is  on  a  lower  level  ami  ab«>  granulate.  Maxillipeds 
granulate.  Chelipeds  rather  stout,  alM)ut  1.5  times  the  length  of  laraimce  in  the  adult  male.  Arm 
cylindriral  an<l  tuberculate  an<I  granulate,  more  coarsely  above  than  below,  and  proiimally  than 
distatly.  Wri^t  and  hand  much  smoother,  very  finely  granulate  al>ove  and  below,  coarsely  granulate 
along  mar^nH.  Palm  nearly  twice  as  long  as  wide,  flattened,  and  a  little  dilal«^l.  The  fingers  (at 
leapt  thedat'tylus)  are  as  long  as  the  palm,  and  cur\-ed;  their  edges  are  finely  denticulate  and  meet 
for  the  greater  part  of  their  length.  I^egs  stoutish;  propiKlus  of  first  pair  reaches  to  end  of  wrist  of 
chelipe<l;  dactyli  lanceolate  and  fringeii  with  stifBsh  hairs.  The  third,  fourth,  and  fifth  segments  of 
the  male  aMonien  are  fused. 

Dimensions  of  male:  Entire  length  of  carapa(«,  3B.7  mm.;  width,  .^2.2  mm. 

Mayaguez,  1  young  specimen.  San  Juan  ((iimdiach).  Ranges  from  North  Carolina  to  Salianilla, 
United  Statefl  of  Colombia;  Gulf  of  Mexico. 

Otnna  EBALIA  Leaoh. 

Eb-dia  Leneh,  M«J.  Podoph.  Brit.,  teit  of  pi.  xiv.  1817. 

Carapace  rhomboiil  or  pentagonal  or  hexagonal,  usually,  but  not  always,  a  tittle  broader  than 
long;  its  r«^on8  usually  well  defined  and  tumid,  tumid  portions  nodular  or  granular;  its  [xisterior 
margin  is  generally  a  little  prominent  and  either  bilobeil  or  with  its  extrenie  ends  dentiform.  In 
the  orbital  wall  there  are,  as  nnual,  three  sutures,  and  a  gap  at  inner  canthus;  edge  of  roof  of  orbit 
considerably  etnai^inale.  The  antennules  fold  obliquely  or  nearly  transvereely.  Antennae  minute 
but  distinct.  Buccal  cavern  mo<ierately  elongate;  the  exopodile  of  external  maxillipeds  not  dilated, 
ilti  outer  edge  a  little  curved;  triangular  merus  of  external  maxillii)eds  alxiut  three-fourths  length 
of  ischium  meastireil  along  inner  border.  Chelipeds  variable,  usually  maseive;  in  the  typical  forms 
short,  not  much  more  than  half  ^aiu  as  long  as  cara]>ace,  and  stout,  u-ith  short,  broad  hands  not 
diRering  much  in  length  from  the  stout,  compressed  fingers.  The  alNiouii'n  of  the  male  imnsists  of 
three  or  four  pieces. 

Ebalia  stimpaonii  A.  Milne  Edwarils. 
Kbnli-i  iltmpionU  A.  Milne  Edwards.  Bull.  Mun.  CODip.  ZooL.,  viii,  22,  1880. 

Carapace  hexagonal,  atriflelongerthan  broad;  surface  more  even  than  usual  in  thisgenus;  hepatic 
region  depressed,  cardiac  region  swollen,  and  surrounded  by  a  depression;  a  postero-lateral  lobe  in 
transverse  line  with  canliac  rej^on;  insterior  ls)nli'r  nearly  straight,  terminating  in  lobi form  angles; 
surface  covered  with  large,  flat,  crowdeil  granulfi',  larger  on  posterior  half.     Front  concave,  emarginate. 
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Chelipeda  covered  with  granuleH  like  thotie  i>n  <iirapai«;  ambulatory  leipi  eletitler,  <»vereil  «ith 
Hmaller  granules.     Inferior  8urfai«  of  litidy  aioci  granuloiis. 

Dimcn§ionfi  of  female:  Length,  0.5  mm.;  width,  6  rom. 

Mayaguex  Harbor,  22  to  SH  fathomB,  atation  6064;  and  4  to  6  fathomH,  station  6066  [Fieh  ITaick). 
Bahama  Bankn;  west  Florida,  29  fetlioniH;  Barba<liit«,  7  U\  50  fathomH. 

OMtui*  UTHAHU  B«U. 

LUhadia  Bell.  Tmn«.  Linn.  Sor.  lAiiilon.  XXI.  306,  IS^ 

Carap«<*  subrhomboldal,  wiih  oardiao  region  jirodueeil  posteriorly,  lalersl  margiiia  produceii 
over  bases  of  legs;  Burfa<*  very  uneven,  branchial  and  cardia<r  lohee  elevated,  hepatic  region  much 
deprcived;  the  Hiibhepati<-  r^on  forms  a  distinct  and  oblique  face};  surface  rough  with  granules  or 
tul>eri;iea.  Front  produced,  narrow,  upturned,  orbits  Bmall;  a  winsiderahle  space  between  edge  of 
lower  wall  of  orbit  and  free  edge  of  buc<»l  cavern.  The  merus  of  external  maicillipeds  is  mnch  more 
than  half  the  length  of  ischium  measured  along  inner  edge,  (hiter  ntargiii  of  second  s^ment  of 
exognatli  nearly  straight.  Chelipeds  rather  short  and  heavy.  Ab<lomen  of  both  sexes  with  five 
segments. 

Iiitbadia  pontifera  Stimpaon. 

tUAiuluipoBftr'craStimpsoii,  Ann.  Lye.  NBt.  HiA.  N.  V..  i,  IIG,  1371. 
.V*™i»*o™»  'rfansBiiu  A.  Miloe  EdwaMa,  Bull.  Mub.  Comp.  Zool.,  VIII,  28, 1880. 

Carapace  iine-sixtb  broader  than  long  ill  male,  one-tifth  broader  than  long  in  fenmlc,  widest  at 
anterior  laterul  angles.  Branchial  protuberance  divideil  into  two — one  part  ifinnwited  by  a  ridge  with 
anterior  lateral  tooth,  the  other  by  a  thicker  ridge  with  posterior  lateral  tooth.  A  median  tuber^ulaled 
ridge  extending  from  frontal  r<^on  to  cardiac,  interrupted  at  center  of  <srapace.  Between  cardiac 
and  branchial  ngion  on  eitlier  side  is  a  deep,  narrow  cavity,  bridged  over  by  the  meeting  of  a  projei-- 
tiou  from  posterior  branchial  prottil)erance.  The  hepatic  region  is  not  very  protuberant  above  and 
bears  a  short  longitudinal  ridge.  Entire  upjier  surfai«  granulated.  Protuberances  of  carapan-  smaller 
than  usual,  but  prominent,  and  mvered  with  tubercles  or  granules  much  larger  than  those  on  the 
depressed  parts,  .interior  lateral  tooth  (that  on  branchial  rt^un  forming  ante ro-lat^ral  angle  of  lK>dy) 
is  very  large  and  prominent,  and  there  is  a  smaller  triangular  tooth  in  front  of  it,  pointing  downwanl. 
Between  this  latter  and  the  triangular  bejatic  tooth  is  a  deep  sinus.  Subhepatic  tooth  very  prominent 
and  tuberculaled.  Posterior  lateral  tooth  obtusely  rounded.  Posterior  margin  thinner  than  anterior 
and  lateral  loaigins  on  account  of  the  deep  excavation  around  card ia<-  region;  intestinal  r^ion  bilobed, 
but  the  lobes  do  not  fonn  dentiform  projections,  the  [wieterior  outline  being  nearly  straight  when 
viewed  from  above,  though  interrupted  at  middle.  The  front  has  a  deep  sinus  at  middle  and  is  some- 
what bimar^nate.  Epistome  very  shori.  External  maxillipeds  granulated.  Chelipeds  flattened; 
arm  with  an  outer  dentate  crest;  hand  cristate  outside  and  with  a  short  and  prominent  line  of  tubercles 
on  inner  side  near  wrist.  Ambulatory  legs  granulate  an<l  tuberculate,  tubercles  acorn-shaped.-  tilemmn 
oE  male  granulate,  abdomen  sparsely  so  and  l>earing  an  appreeeed  1  lack  ward-pointing  spine  at  proximal 
enil  of  penultimate  segment.     Abdomen  of  female  densely  tuberculate. 

r>imensionfl  of  male;  length,  6.o mm.;  width,  7.5  mm.    Female:  Length,  11  mm.;  width,  13.1  mm. 

Oft  Ciilebra,  15t  fathoms,  station  6087,  1  male.  Barbados  (type  locality);  Key  Largo,  Florida, 
among  c-orallines,  low  tide;  off  Cape  Fear,  Sortli  (,'arolina,  15  fathoms;  Charlotte  Harbor,  Florida,  11 
fathoms,  ami  Pand  Key,  Florida,  125  fathoms  (A.  Milne  Edwanls). 

This  siieciee,  as  well  as  Sptlrrophorwi  drtiilng,  can  hardly  be  separate<l  from  LUhadia.  S.  daialuf 
approaches  the  nearest  to  Spflai^ihiirtiii  nudi/fun,  the  tyiie  of  SfielTf^hiinii,  which  is  perhaps  nota  valiil 
genus. 

Oeaiu  BFEUEOPHOBVB  &.  HilnB  Edwardi. 

Hpflimphartii  A.  MtInK  Eilwards,  Ann,  Roe.  EoUini,  Fninns  (4)  v,  118,  Ifle."), 

Carapace  wide,  triangular,  or  pentagonal,  moderately  convex,  with  the  lateral  borders  prolonged 
above  the  bases  of  the  legs.  Posterior  margin  wide  and  having  two  deep  and  smoc)th  cavities,  one 
on  each  aide,  which  open  on  the  outside  by  two  large  oval  orifices  and  are  excavated  far  into  the 
carapace;  a  suture  line  al>ove  and  between  the  two  openings  perha|>s  represents  the  true  posterior 
margin.  Kxognath  of  outer  maxillipeds  obtuse  and  shorter  than  the  endognath.  Chelipeds  short 
and  stout:     Abdomen  with  Hve  segments. 
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Spelceophorus  nodoans  (ttnll), 

(rr/ophnnii  nodnmu  Boll.  Tmn«.  Linn.  Soo.  London,  xxi,  3U7.  pi.  xxxiic,  fig.  S,  Wi.>. 
Sirl:r>iiliom  nodiwiK  A.  MUoe  Kdwaida,  Ano.  Soc.  Enlom.  FrsDce  (-l)  V.  149.  INGR. 
.Spr(jropftnrT(j  nndotun  Sttmpson,  Ann.  Lye.  Nut.  Hint,  X.  Y.,  x,  119, 1871. 

Cantp«ce  about  one-fifth  broailer  than  lung,  pentagonal,  pdHteni-lateral  angles  muiidM;  stirface 
i-iivered  with  crowdeil  granulew  and  nodoee;  an  elevated  protuberance  on  heiMtic  region,  a  tranHverae 
line  nl  nodules  across  middle  of  carapace  and  one  above  each  posterior  cavity;  ame^lian  riilge  on  gastric 
rt^ion.  Hepatic  region  in  thick,  ils  margin  rounded;  enbhepativ  region  with  a  jironiinent  bnnch  of 
granulee;  milibnuichial  r^ion  with  two  similar  bnn<'l)e8  of  gronulefl;  branchial  margin  with  a  Ihicic 
autf  nor  lobe  and  a  sharp-edged  postero-lateral  lobe.  Upper  wall  of  poeterior  cavities  thick,  lower 
eilge  of  this  wall  set  in  coimiderably  from  upper  or  external  edge.  Lower  poKlt'rior  mar^n  of  irarapai^ 
1)ilol)ed,  the  lobes  more  distinctly  marked  in  male  than  in  female.  Front  thick,  Inloix^l,  somewhat 
)>imarginate.  Orbit  with  three  cloeed  fiasures;  a  broad  space  lietween  orbit  and  buccal  cavity.  Kntire 
lower  surface  of  rarapace,  as  well  as  surface  of  cbelipede  and  legs,  densely  granulous.  Merua  of  outer 
maxitli|>ed  more  than  half  the  length  of  ischium;  exognath  of  nearly  the  same  width  throughout  its 
length;  its  outer  margin  is  nearly  straight.  Arm  of  chelipeds  cylindrical,  bilobed  on  outer  margin, 
proximal  lobe  narrow  and  tubercolifonn,  distal  broad.  Hands  are  dilated,  outer  margin  cristate, 
entire;  fingere  thin,  flat,  grooved,  fitting  closely  ti^ether.  Ambulatory  legs  cristate,  crests  dentate  or 
narrowly  lobed.  The  abdomen  of  the  male  has  on  the  jienult  segment  a  l)ackward-]K>inting  spine  at 
itH  proximal  end.     Bimensions  of  male:  Entire  length,  12.7  mm.;  width,  14.6  mm. 

May^uez  Harbor,  4  to  6  fathoms,  one  female,  station  6065.  Type  locality  unknown;  Jamaii'a 
(Ktimpson,  Sathbun);  St.  Thomas  (Copenhagen  Mus.);  Guadeloupe  (Geneva  Miis.]. 

Family  DORIPPID^  Milne  Edwards,  1837;  Wbite,  1847. 

Carapace  short,  ho  that  the  first  two  or  three  alKlomijial  ferga  are  completely  exposed  in  the 
don«l  plane  of  body.     The  last  two  pairu  of  legs  are  short  an<l  feeble,  and  raised  on  the  ilorsal  surface 
of  carapace.     Antennm  large.     The  verges  of  the  male  are  exserted  from  the  sternal  plastron.     The 
afferent  channels  to  the  branchlte  are  found  either  in  front  of  the  bases  of  the  <'liel)pe<)s  or  not. 
Key  to  Ihe  Pirrin  flicaw  genera  of  tke/amily  Thrippidte. 


'c  Any  appreciatilp  purlioii  of  biiccAL cavern  uncovered .(^sthmcfrvt 

Osnni  ETHUBA  Bonx. 
fMivn  Rnni.  Cnul.  UMIl..  p.  (SI),  1828. 

Carapace  very  flat,  tnincat«-oblong  and  broadest  behinil,  covering  little  more  than  first  two 
thoracic  sterna,  hepatic  region  small.  The  front  consists  of  two  laminar  teeth,  each  of  which  is  bifid. 
There  is  a  long,  flat  tooth  or  spine  at  aniero-extemal  angle  of  carapace.  The  antennuleajold  oblitjuely; 
piey  are  large  and  project  lx;yond  their  fosett.  The  antanna'  have  a  long  tiagellum;  their  basal  joint 
m  in«erteii  between  eye-stalk  and  basal  antennular  joint,  hut  on  a  slightly  lower  level.  The  buccal 
(svem  is  elongate-triangular  and  does  not  extentl  to  the  front;  the  external  maxilUpeds  cover  only  iXa 
basal  three-fourths,  but  the  distal  part  is  closed  in  by  stout  foliaceous  processes  of  first  maxlllipedH. 
The  jialp  of  external  maxillipeds  arises  from  the  summit  of  the  merus  and  is  completely  exposed  in 
flexion.  The  aHerent  branchial  orifices  are  wi<le  openings  immediately  in  front  of  bases  of  chelipeds. 
Chelipeds  in  adult  male  often  unequal.  First  and  second  pairs  of  ambulatory  legs  long  and  rather 
stout.  The  last  two  pairs  short  and  rather  slight;  they  arise  much  higher  than  the  other  legs,  and 
have  a  small  hook-like  dactylus  folding  backward.  The  abilomen  of  male  usually  conHists  of  live 
pieces,  the  thini  to  fifth  segmeDts  being  fused;  that  of  female  consists  of  seven  separate  segments;  the 
lirst  three  s^ments  are  visible  in  a  dornal  view. 

Ethuaa  mascarone  americaiia  A.  Milne  F/lwards. 
£tAuKi  amrrictma  A.  Milne  EilwBrdK,  Bull.  Mint  Comp.  Zaol..  Tin,  30,  IfVW. 
EUiHuamiucartmeamfriamn  Kiilhbim.  P«K^  Bfol.  fir.  WaHhftiRlmi.  11,  lOsl.  1«S1T. 

Carapact^  somewl.al  lyre-shaiKMl;  length  aliout  one-fifth  greater  tlian  width  in  male,  oiii'->cvi'nth 
greater  in  female;  surfai-e  Hinrmlh  and  finely  pulieHccnl.  Regions  an:  well  mnrkeil;  hnmcliial  regions 
miHlerately  swollen;  lliey  and  the  mnliai'  n'gion  are  ei|iiiilly  high.     Spine  at  anten-exlcmal  angle  of 
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cara[)are  (alw)  at  ext^-mal  orlutal  bjirIi!)  hriwcl  at  Imw-,  hut  HleniJcr  ami  lU'OU',  prnji'i-tinj;  oltliquely 
titrwanl  Hut  ho  far  an  iiit-dian  siniu!.  The  divisimi!'  i.f  the  fnintal  b-eth  are  «lian>  fjiimw  wirll  He)iaratt.-<l 
and  equally  8ilvani;wl.  Kye-^talkx  limg,  rather  ulenrler,  extending  latoraliy  l>y  the  full  ieiii^h  of  cornea 
beyond  an tero-ex tenia!  Hpinen.  Clielijieils  very  mieiiual  in  adult  mail"  of  E.  laatrartme,  pmliably  the 
same  in  HiibajieeieM.  In  males  whldi  I  have  exaniineil  (all  Mnmll)  the  elielijiedH  are  feeble  and  equal, 
not  W)  Htout  ax  next  two  |iair»  of  lejjH.  The  tin*t  pair  of  walkinj!  li'>(s  ri'arh  to  about  middle  of  dactyluf 
of  ws-ond  piur;  w^Mriil  pair  in  oiale  2.fitinLeH  tlu- kii(rth  "f  i-arapaiy.  in  the  female  not  so  lonji- 

Dimensions  of  male:  Entire  len^rth  of  lantpaei-,  7  mm.:  wiillh,  .'i.H  niiii,;  female,  entire  length  of 
carapace,  lO.T  mm,;  width,  9.4  mm. 

Off  St  Tlioni(w,  20  to  Zt  fathoms,  Mation  6079;  off  (^nlebrs,  UJ  fath.mw.,  Elation  11086.  r>irtribiilf.i 
tram  North  Carolina  to  Florida  Keys  and  Gulf  of  ;tlexi<v>,  l»  to  37  fatlionis;  SI.  Tliomas;  off  Caiie  St. 
Lunls,  31  fathoms. 

Omni  CLYTHBOCBBUS  A.  KUua  Bdwirdi  k  Bonviw. 

atXhr'-cmit  A.  Mflnfi  RilwHniii  A  Biravfor,  Bull.  Miw.  HiM.  Nm.  i-arta.  v,  .Dff.  1S99. 

Cani)HU'e  siils'in-ular,  broadest  at  middle,  thick,  <lorHally  slightly  convex  or  flat,  ventrally  very 
iiiiich  swollen,  |iiisterii)rly  expocnufj  the  first  three  alHlouiinnl  scjniieiits.  P'ronI  pliort  and  dcfli^xe.1. 
ICye-stalkM  short  and  rather  stout,  orbits  wi-U  dulineil,  with  an  outer  tiioth  or  i>|>ine.  Ant^-unulii' 
folding  oblit|U('ly  and  iiim[iletely  ri'trai'lile  in  a  dc*?])  cavity  Ijetwi-eii  the  front  and  the  inner  lower 
angle  <if  orbit.  The  anienmc  arc  uhort  and  twrtly  itiver  the  antennular  cavities;  their  liaial  joint  U 
enlarged  and  valvifomi.  The  bncial  cavern  reaches  the  fr<)nt  and  U  iiiuiplelvly  I'loi^d  Ix'low  by  the 
outer  maxillipeilH,  the  enda  of  whii-h  are  soinetimes  visible  in  a  dorsal  view.  Th<>  palpus  of  the 
endngnalh  aiises  fnmi  inner  snrfai-e  of.  and  is  (i>m]>1etely  hidden  l)ehird,  ihe  merns.  The  afferent 
openings  to  the  branchiie  are  situatcii  at  an teri>- lateral  angles  of  buccal  lavity  ami  at  luw  of  anietinie. 
Chi'lipedH  stout.  Firvt  and  Hecoiid  )>ain<  of  le|^  slender,  sitjiilar.  and  elongate;  th<-  1a.-it  two  [jairushirri, 
HulHlorsal,  much  more  feeble  anil  sub  prehensile,  the  daclylus  foldinfi  ImuiIi  against  proiMHtui.  In  the 
alxlomen  of  male  the  fifth  to  wvenlh  segments  are  fiiKeil,  in  the  female  the  tdxth  Ui  set'enth  are  fused. 

A.  Milne  Kdwanis  &  rkmvicr  (Inc.  pit.)  separate  fnun  < hjrMoripjif  the  Hjiedi^  ''.  nillitn  A.  Milne 
K<lwards,  IKHO,  an  the  ty[>e  of  a  disllnd  genw,  fhfthruferuK,  on  a<-connt  of  the  small  antennnles  com- 
liietely  retrac^tile  in  the  orbito-antciinal  lavity,  and  tlie  valviform  [leii- 
uncle  of  the  short  aiitenn«-,  whi<'h  partly  covers  tlie  antennular  cavity. 

The  Bi>e<'ie»i  dcw-rilied  lielow,  ai)  well  as  my  iHirliultiriiipr  /Jtniii  ajul 
C.  ijrrmidatii,  should  proliahly  ht!  inclnileii  in  I'lyllirorfmii,  althouRh  the 
basal  joint  is  not  enlargiil  to  the  same  extent  as  in  < '.  nitidiin. 

ClythroceruB  perpu«illtu,  sp.  nov. 

(Tanipai'e  a  little  hnuuler  than  long;  Sncly  and  closely  granuloiis; 
revolts  i^lightly  markeil;  surfaiv  flat,  the  front  in  the  xame  plane;  two 

triangular,  blunt  frontal  teeth,  separalfi  by  a  sinus  equal  to  the  rever*  n  I, 

of  either  c>t  the  teeth;  the  emaiyination  of  the  orbit  is  a  <inailri lateral  1^".  n.—i^nHri-rrnit  irrpaninia. 
obliquely  |)la«'<l;  preorbitui  angle  flat,  irxnuspieuoiiH;  i)oslorbital  angle  a  'i'""!'',  1")  "luliin-  ii(  car*- 
liltlo  thickened,  ilentiform;  the  eye  pniji-ctw  lieyonil  line  of  orbit.  A  iJItaun.nonnh  liJi  ,  \^.  *" 
enull,   sharp  spine,   just    Ix'fore   middle   of   latt-ral    margin;    half-way 

between  this  si>ine  and  the  orbital  atif^te  is  a  Blight  i  mien  tat  ion.  The  outer  niaxlllipeils  are  lon^,  the 
merus  joints  projivting  between  the  nwtral  ti-eth  and  viriibh-  in  a  dorsal^view.  Only  one  chelijied  on 
the  unique  speeiuien  (the  right  one) ;  it  is  short,  alsmt  l.Ti  times  the  length  of  the  carapace  ( when 
Qexeil,  not  visible  fnim  above),  and  stout;  the  wrist  lias  a  prominent  antero-exlernai  lobe;  the  hand 
and  movable  finger  have  an  inner  MUiierio'r  crest;  fingen*  lient  strongly  innard;  thumb  stouter  than 
the  movable  finger;  they  meet  along  tlieir  closing  edges.  Second  pair  <if  legs  exceed  the  fin-t  jiair  by 
about  the  length  of  dactylus;  l>oth  jAirs  slender  anil  flat.  In  the  last  two  jiaini  tbi:  da<'tylus  is  strongly 
curved  and  about  as  long  as  the  cun'ed  pn)po<lus,  i^inst  the  Iwse  of  which  it  fits. 

This  is  a  tiny  speeiea,  the  ovigerous  female  meaHuring  only  2.2  mm.  long  and  2..t  nmi.  wide. 

Typt'  Kxaiity,  off  Vieques,  15  fathoms,  station  0091;  1  female  (Cat  No.  23777). 


cb,  Google 


THK   BRACUVIJRA    AND    MAl^RURA    UF    PORTO    RICO. 


Suborder  MACRURA.     The  Shrimps  and  Lobsters. 

Key  to  the  Porto  Riran  famUiex  of  ihr  mlronlrr  Macnira. 

A.  Bndy  not  compremed.    Ronmni  ilpprewed,  Dften  wnntlTiK.    Tim  nbdomlriHl  Hftnncni  ihnriiT  and  narmveT 
ttun  Ibe  [ollDwlnt;.    Abdomlniil  appenda^ifi  iiiii  iwr-Nhappil.     Thv  artlL-uluUciii  lii-twtpn  I'HrpUR 
and  t>ro[>odii8  nl  two  flieil  polnl*. 
B.  Third  palrot  reel  not  obelale. 

C.  Pleon  with  KgineiiU  not  OTerlapping TrilK^  raninMinWen 

D.    Plwlpalrof  Iran  k-legB  unequal Family  ('ALLiAKAsain* 

D'.  First  pat  rot  tmnk-legs  subequal nunl]]'  Ax  i  ids 

C'.  Pleon  with  KgmenU  overlapping Tribe  iflricvi/o 

D.   Ciinpsce  BatWDed;  ei(«nial  anlonnce  Qal.  ghon,  M|iuiiii(onii Faioll^  Bcvllahius 

ty.  Carapace  mibcylindrieal;  external  antenna  very  long  and  riglii Family  Paunuridje 

B'.  Third  pair  of  feel  c^helale Trilm //onmridni;  Family  Sohiridx 

A'.  Body  mure  or  leffl  comprCHMd.    Kustruin  luniall)  i*umptt9«i-d.    AUIuiiiitial  Hii|H-tiiaKeaoar.ebaped.    Articu- 
lation between  the  carpus  and  propodiu  at  only  one  tliced  point, 
B.  The  eplmeia  ot  flmt  abdumlnal  sesment  not  rxirered  hy  thnw  ol  ttemnd.    Third  psir  ol  (ect  chelate.  UHUally. 

C.   Three  palm  of  ehelte  nearly  equal  and  not  very  utrong TrlN'  iVn»*fea;  Family  PKN«in« 

C.  Third  pair  of  chelseoniilderably  stronger  tbati  the  flist  ajid  snoud  |Hiln Ttn>e  Stmn^rn;  Family  Mtkxi>i'it>« 

B'.  The  upimrra  of  flnit  abdominal  Aegment  oovered  by  thnteof  thu  nlmiiRly  di'velnjied  i^^cond  iie)im("it. 

Third  pair  or  feet  not  rhelate Tribe 'Urirffli 

C.  C^arpus  of  second  pair  of  feet  subdlvldi^  inu>  lew  or  uuny  segmcntiL 

D.   Eye-Biallui  short  BDd  usually  moro  or  I(hs  covered  by  carapace niuiily  Alphei»s 

D'.  Eye-atalks  not  i-overed  by  carapace. 
K.  FlnlpulruCfwIiDoreurKwchulale. 

F.    Roatnun  small.    FliKt  pair  of  feet  moderately  strong Family  LvsKiTini 

F*.  Rmlram  of  Important  slnt.    Fintpairof  Icet  small Family  HiPpolvtidiK 

E'.  First  pair  of  feet  simple Family  PiNDAUi>« 

C.  (^rpus  ol  second  pair  of  feet  not  subdlvidod. 

D.    Rostrum  long,  usually  dvntalc.. Family  pALJBKomiiiS 

D'.  KoHtrum  small  or  wanting. 

V.   Ftngenot  flmtand  iKi'ond  pain  of  feet  spoon -shaped.    Mandibles  without  palp Family  ATvmjt 

F'.  Fingers  of  Hist  and  i-cond  palm  of  feel  not  i^Hun^shaped.    Mandibles  with  palp Family  Pabiphjuo.g 

E'.  -Second  pair  of  feet  much  !'ln>tiKpr  than  the  Unit. 

F.    Third  maxllUpfilspcdiform Family  Pontonhd* 

F".  Third  maxllllpcdii  with  Ihc  Ihlnl  MairoetilMrlklngly  broad Family  (JNATHiiPHvr.i.in* 

Tribe  THAUSSINIDEA. 

Carapare  short,  pompreweit,  and  marked  with  two  longitudinal  BUtares.  RoHtnim  Hmall  or 
nanting.  Both  pnirs  of  anteiime  <.'lon)»U^  and  fumjfihed  with  loiii;  peduncJM,  thoae  of  the  outer  pair 
five-jointed  and  uinially  witliout  a  scale.  First  pair  of  Jeet  more  or  leas  clielate;  awoiid  pair  offt^n 
I'helate;  thinl  pairsiwayMMiniple.  Ijut  set^nieiit  of  the  thorax  movable.  Abdomen  long,  the  .setniit'iitj^ 
not  i>ver1appin|>,  tho  AAo  piateH  feebly  develo])eil.     l^wiinming-fan  well  developeil.     iJranc^liiii'  variable. 

Family  CAIIIANASSID^  Dana,  1852. 

Roatnim  minute  or  alKient.  Kyex  small;  eye-r4alks  llattencd>  (Kimetimex  laminate;  comeie  not 
terminal.  Firatpair  of  trunk-l^s  (iiie<|iial,  perfectly  or  imperfe<;tly  chelate,  the  third  8n<l  fourth  |>airt> 
simple,  the  others  variable.  In  the  large  eheliped,  the  carpus  m  formed  an  if  it  were  a  c»iitinuation  of 
the  pnipoitus;  carpui'  and  propo<lu8  much  wider  than  merua.  Uroixxtn  and  telt«>n  usually  broad. 
Branirhiie  fllamentoui',  with  the  filaments  soinetimeti  compreeeed. 

Key  lo  the  Purto  Eicon  geneni  11/  Ihr  fiimihj  Oilliiinnairidir. 
\.  Second  palrotpleopodsdlflcrlng  Ironi  following  three  paints  pleopiHls  ftintic'l  with  fltic  hairs. 

B.  Menu  and  Isi^bliim  of  inHxillipeds  dilated,  wider  than  the  following  Joinix OiUlatuuH 

B'  Merusand  Iscbium  of  toaiilllpeds  not  wider  than  the  propodiL<.  whirh  in  dilated aiyptam 

A'    Second  pair  of  plviipuds  like  ihe  lollnwing  three  paint,  all  of  tbvse  are  (ringed  with  articulated  uiembni- 

nou*  filameiilji CallianldFa 
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Genu  CALLIAVABSA  Leush. 


InUi^uinent  suit,  except  of  llii;  chelipeds.  Ryes  triangular  or  oMong;  ctimeip  email.  Flagella  <>( 
antenmilw  exceeding  but  little  tlieir  peiinntiltw.  Outer  maxillipeilN  i)perpulif«mi,  with  the  ischium  and 
meniH  exceeding  in  wi<lth  the  carpus  and  pro)MiiluB.  Sei'iind  [Miir  uf  trunk  feet  chelate;  Bfth  pair  with 
nidimentary  chelre.  Heeund  |iair  of  pleopods  ulender  aii<l  filamentoiis;  folliiwinK  three  jiaim  ImMul 
anil  foliaceouH.     Pleopodn  fringed  with  uniail  hairs. 

Key  to  the  I'orlo  Jfimii  /qtrnri  iif  Ibr  jrnitw  ('iiUianiutii. 


CallianaaBa  marginata.,  sp.  nov. 

('Hmiiace  a  little  leflx  than  a  thinl  nf  lentil)  of  iHxty,  iiieaHun-d  from  tip  of  rostrum  to  end  of 
telKiin.  Kot^truiu  a  coniral  ariiniinate  spine  extendiii);  l>eyon[l  eyea.  A  shtirt  ani^lar  projet'tiiin  of 
the  frt>ntal  riiaiyin  junt  alKive  anteiinic.  The  i-ariMl  and  pmpoilal  jointH  of  the  outor  iiiaxi11ipe<l  <lo 
not  exceed  half  the  width  of  ischium  anil  inerus  joinls.  The  projHidal  joint  in  its  jiroximal  )H)rtiun 
equals  tcreatest  width  of  carpal  joint,  hut  beconiex  narrower  distally.  Ischium  of  laiye  chelipei)  armed 
l)elow  witli  irrejrular  slender  spines,  which  liecoine  larger  towan!  diHtal  end.  Meriw  narrow,  stil)<>val, 
UDamieil.  Carpus  ouhtriant^iilar,  with  very  thin,  sharp  margins,  forming  very  sharp  distal  angles. 
ManuK  with  nanie  acute  inaivinH.  Palm  longer  than  fingers.  Fiiigem  with  a  few  fihallow  teeth  on 
their  preheniale  eflgee.  The  neventh  alMlominal  segment  has  a  median  longitudinal  groove  and  is 
hilobe<I  at  extremity,  with  a  small  point  in  the  sinus  lietwi-en  the  Inlx-c.  Cjiudal  laniinai  narrow- 
ohlong,  the  inner  about  three-tifths  the  length  of  oiitt>r.  Outer  brani'li  of  outer  plate  nearly  oh  long  as 
_  inner  branch  anil  intimately  fnseil  with  it, 

length  of  male  from  tip  of  rostrum  Xa  tip  of  telson,  18.Hmm.;  lenfrthof  carapaiv,  5.7mni.;  length 
of  hand  of  a  smaller  HiHii'l men,  female,  .S.fi  mm.;  length  of  |ialni,  "2  mm.;  length  of  carpus,  1.3  mm. 

Types,  MayagueK  llarlxir,  1(11  In  172  fathomx,  Miiid  an<l  nnid,  stAtion  (HMtfS,  4  sjMi-imens.  all 
iTHpcrfect  (Vm.  No.  21778).  The  lanrest  lairk-  the  eheli[ie.lH.  Also  taken  at  MayagneK  HarfN)r,  7S  to 
7(HatlioMiK,i4tation«06.'i.and  in  Ti  to  :«  fathoms,  station  litMVt;  off  Aguaililla,  i:)7  fathoniH,  station  AIIAS. 

This  siH'cies  in  its  lllianncd,  inarginiii  chelie  reHembteji  ''.  Itmgirnitrix  A.  Milne  l-^lwanls,  from 
Martiniiiiie,  but  is  distinguisbHl  by  itw  non-terminal  I'onica,  biiolnil  f«l,  small  size,  etc. 

Calliauassa  minima,  Hp.  nov. 

nfrth  of  liody.  Rnstnim  a  slender  spine,  a  little  longer  tlian 
lomea  near  end  of  eyi>-f<lalk.  Isi'liial  and  meral  joints  of  outer 
.prolHHlttl  joint  not  dilaliil.tiTridnal  joint  oval-lanceolate.     large 


Carapace  about  one-thini  the  li 
eye-Btalks,  and  indimil  downward. 
maxillipeilH  rather  narrow  forfhcKenu 
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chelipeit  rather  ahort.     Iwhiuui  Iisih  than  Iwiiv  an  lonK  an  brcnul  anil  witli  tw<i  or  Ihrce  faint  spiiiulee 
T  mar^D.     Mcnis  nblonji-ovHl.  iinairtieil.     Carpus  )nilitriaufi[ular  with  thin  upper  and  lowei 


margiux,  the  difltal  margin  clom*iyarticii1ate<l  with 
than  fingers,  anil  longer  than  hroad.  Police  with  a, 
sliarp  emit  on  outer  eurface,  onp-third  ihe  distance 
from  prehensile  wlge  and  extending  a  little  wayn 
U|H>n  palm;  prehensile  edjiie  with  a  cpinifurm  tiH>tli 
at  itfl  inidiile,  poinling  tnwani  tip»  of  lingers.  Itec- 
lyluH  with  a  broaii  rounded  tooth  on  proximal  third 
of  its  cutting  edge.  S>^venth  alxlominal  Hc^ment  oli- 
long-triangular,  with  a  few  lateral  maiyinal  (ij>inu1eH 
on  each  side.  Caudal  latninu^  oval,  of  about  equal 
length  anrl  sul)^ual  to  telwin. 

Length  of  male  from  tip  of  roHlruin  to  tip  of 
telson,  9  mm,;  length  of  carapuce,  3.1  mm.:  length 
of  manuH  of  larger  uheliped,  Z  mm. ;  length  of  palm. 
2  mm. ;  length  of  carpiio,  (\.H  m. 

ThJB  !<pe<-ieH  is  smaller  (ban  the  laxt  and  may 
at  once  be  told  by  the  crest  on  the  p()Ilex  and  the 
peimliar  dentation  of  the  Angers. 

Typev,  Mayaguez  Harbor,  161  to  172  hthoniH, 
sand,  mud,  station   A066.   2  Rpecimens   ((^at.   No.  23779).     Another  spedi 
same  harbor  in  25  to  30  fathoms,  sand,  mud,  and  shells,  station  11082. 

Oenni  OLTFTDBUB  BtimpMB. 


ManuHalHi  with  thin  margiiiH;  palm  lunger 


i;i(/p(u™i.  Blimpsnii,  Piw.  ChlcBfto  Acad.  Bi-1..  1,  46,  IKW;  Ann.  Lyp,  Nat.  Hl"t,  N.  Y..  .1,  120.  IKTl. 

MeniB  and  ischium  of  external  maxillipedx  not  clilateil.  no  broailer  than  propodusai 
outer  surface;  isi'bium  armed  along  niiitdle  of  inner  mirfact;  with  a  sharj),  prominent,  wpinoUH  ereat; 
carpus  thick,  and  only  half  as  broad  as  propmlup,  which  is  greatly  ililaled  within,  and  truncated,  but 
not  grooveil,  at  broail,  anterior  mai^in,  against  which  the  dactylus  folds;  dactylus  rather  xtout,  mm- 
pret«ed,  and  rather  longer  than  anterior  margin  of  propodua.  Mandibles  rtrong,  much  indurate<i; 
corona  with  ils  margin  unevenly  toothe<l,  deeply  cleft  within,  ami  with  basal  procensas  broad  an<l  half 
as  high  as  corona  itself,  an<l  having  alt<o  a  tootbeil  edge.  Appendages  to  first  two  joints  of  abdomen  of 
male  nearly  similar  to  corresponding  parts  in  female.  Caudal  laroellic  ileeply  m-ulptared.  Of  the 
apiiendagei!  to  the  penult  joint  of  abdomen,  the  outer  lamellie  appear  as  if  coniiMwed  of  two  pieces 
soldered  together,  the  outer  one  of  which  overlaps  inner;  inner  lamel lie  obliquely  triangular.  Terminal 
segment  of  abdomen  very  small.     (Stimpeon.) 

Olypturus  brajmeri  Rathbun. 

Giyplurae  brannert  Rathbun,  Proc.  WastilnKlon  Acad.  Sci.,  ii,  ISO,  pi.  Tin,  tiga.  5-it,  IMO. 

Donuil  suture  very  deep.  Front  with  a  sharp,  acute,  depressed  rostrum,  and  on  either  side  above 
insertion  of  antennie  a  shallower  subacute  projection.  Eye-stalks  mibtriangular,  with  convex  upi>er 
surface,  and  contiguous  nearly  to  their  narrow  truncate  extremities,  which  are  obscurely  dentate. 
Terminal  joint  of  peduncle  of  the  anlennulte  about  1.4  times  as  long  as  penult  joint.  Antennulce 
nearly  as  long  as  carapace.  Peduncle  of  antenna  more  slender  than  that  of  anlennula;  its  penult  joint 
reaches  middle  of  terminal  joint  of  peduncle  of  antennula.  Flagellum  more  than  twice  as  long  as  that  of 
antennula.  Outer  maxillipeds  similar  to  those  of  (?.  acanlkochirta;  ischium  and  merus  wider,  propodus 
somewhat  longer  and  narrower,  dactylus  more  slender  than  in  that  species.  Outer  surfai-e  pubescent, 
inner  margin  long-hairy.  Large  cheliped  finely  and  inconspicuously  dentate  on  its  lower  margin. 
MeruB  twice  as  wide  as  ischium.  Car]>«s  nearly  as  wide  as  themanusand  twice  as  wide  as  long.  Palm 
nearly  as  wide  as  li^ng.  The  fingers  cross  when  closed.  The  dactylus  has  three  teeth  on  prehensile  edge. 
Smaller  cheliped  with  carpus  and  maniis  less  than  half  as  wide  as  in  larger  cheliped,  and  elongate. 
Both  chelipeds  with  tufts  of  long  hair  on  niarginM,  Inner  caudallamella  as  broad  as  long.  Outer  branch 
of  outer  laniella  completely  overlapping  and  coalesced  with  inner  bmiich,  and  only  slightly  shorter. 
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This  species  can  lie  distinguished  (roni  (7.  aciinlhocJdrjtt  Stiiapson  and  O.  grandimaniix  (<iil»hes, 
(u*  OillUaiii'm)  by  ita  uin-spinous  front  and  chelipeds  and  the  subequal  length  nl  the  two  branclics  i.t 
tlie  iiuler  caudal  lamella. 

Lt'nKth  in  meilian  line,  exclusive  of  anienna.',  52.2  mm.;  length  of  carapace,  14.0  mm.i  length  of 
(a.r|>Hs  and  propoduB  ti^clher,  measured  to  end  of  pollex,  18.5  mm. 

Tyjie  locality;  Mamanguape  Stone  Reef,  Brazil.     Portji  Rico;  Hucarea,  1  male. 

0«lini  CALLUXISEA  Xilne  Edvudi. 

/»«i  Ou^-rin.  Ann.  Soc.  Enlom.  ppance  (1),  i,  296,  IMS.     (NKme  preowupiisl,) 
Caaiaiildea  MUnt?  EdwanlK,  BiHt.  Nat.  Crust.,  a,  319. 1837. 
Callianiica  Milne  Edwards,  Hist.  Nat,  Cmal.,  Il,  «a.  1S37. 
CoiUwa  Dana,  CnLsL  L'.  S.  Expl.  Exped..  i.  510.  \K&. 

Outer  maxillipede  slender,  pediform.  Second  pair  of  pleopodn  like  the  following  three  pairs;  in 
all  (hcM  pleopods  the  margins,  instead  of  being  fringed  with  small  hairs  or  cilia,  have  these  mollified 
into  soft  and  flexible  articulated  membranoiu  fllaments.     General  appearance  that  of  OMiannan. 

OaUianidea  leevicauda  Gill. 

CaUianlilta  Im-icauda  Oill,  Proc.  Acad.  Nat.  Set.  Phila.,  xi'  167,  1869, 

Roetiiim  e(|uilaterally  triangular,  obtusely  pointed.  A  l««s  prominent  ohtusc  tooth  is  above 
insertion  of  antenna;  just  above  the  tooth  a  closed  horizontal  suture  runs  back  a  little  on  carapace. 
Transverse  suture  on  the  carapace,  at  about  two-sevenths  the  distance  fronn  the  poeterior  margin,  is 
very  deep.  Posterior  margin  produced  backward  at  middle  in  a  prominent  lobe.  The  eye  platce  are 
thickened  except  their  inner  distal  third,  which  is  thin,  laminate.  Cornea  small  and  protuberant  and 
situated  near  outer  margin.  Laut  joint  of  antennular  peduncle  longer  than  penult  joint.  The  two 
branches  of  Hagelluin  are  of  about  equal  size  near  the  base,  the  lower  ia  a  little  longer  and  tapers  to 
the  Up,  the  upper  is  thickened  in  its  distal  portion.  Thickest  point  at  about  the  sixteenth  B^ment 
from  tip.  Antennulic  nearly  as  long  as  carapace.  Penult  joint  of  antenna  about  1.5  times  as  long 
as  last  joint.    Ups  of  flagella  broken  off,  but  the  flagella  are  longer  than  carapace. 

Ischium,  merus,  and  carpus  of  the  outer  niaxillip«ls  wider  and  shorter  than  in  the  figures  of  C 
typii.  The  menuj  has  a  small  spine  on  its  lower  mar^n  near  distal  end.  Ischium  of  large  cheliped 
comprei<si-<l  and  dilated  anteriorly  with  articulating  surface  for  the  merus  oblique.  Merus  about  a 
third  longer  than  ischium,  mitiovatc,  flat  internally,  convex  externally  above;  inferior  margin  anteriorly 
tritlentiailate  and  hairy.  Carpus  vertical,  about  twice  as  high  as  long;  its  posterior  articalating  procew 
about  as  long  as  broad  and  divided  int«  two  unequal  parts  by  a  wide  groove  on  its  inner  side;  il 
projects  acutely  t)elow  and  is  there  denticulate.  Manus  oblong,  fully  three  times  longer  than  carpus, 
with  parallel  Ixirdern;  its  intemo-8m>erior  Ixirder  is  provided  with  a  long  row  of  hairs  and  its  superior 
surface  has  a  tew  distant  fascicles  of  hair;  inferior  luargin  crenulated  and  on  each  aide  a  row  of  fascicles 
of  hair.  Digital  process  of  manus  about  two-thirdsaslongas  manus  itself  and  with  five  tubercles  on  its 
posterior  half,  the  anterior  of  which  is  lat^eat;  anterior  to  this  it  is  t;renulateil,  as  are  also  the  margins 
on  eaiii  side.  The  dactylus  is  curved  and  crosses  the  jtollex,  leaving  a  hiatus;  above  it  is  rounded, 
with  a  row-  of  hairs  on  each  side,  the  interior  of  which  is  very  dense;  below  the  external  margin  of 
excavation  has  a  moderate  tubercle  at  its  middle,  and  posteriorly  two  laiije  ones;  internal  border 
anteriorly  crenulated;  a  few  pits  with  fascicles  of  hair  are  between  the  ridges  of  excavation  and  on 
ea/At  side. 

The  second  pair  of  feet  is  not  only  long-hairy  below,  Init  has  the  last  three  joints  fringed  with 
hairabove.  Fourth  pairof  feet  compre8He<l,thefifth8ulx;ylindri«il.  Tcmilnaljointof  first  pair  o(al>dom- 
inal  feet  lanceolate.  The  next  four  pairs  of  feet  have  two  laminate  branches  broader  and  more  oval 
thanreproxentedin  C.typa.  Thecylindrical  filaments  with  which  they  are  fringed  are  composed  of  three 
joints  placed  end  to  end  and  n<it  branching  as  in  C  I'ipa.  The  inner  branch  of  the  caudal  lamella  has 
on  its  carina,  two  spinutes — one  at  miitdle,  the  other  at  distal  end. 

This  species  in  ita  rostriform  fn>nt  resembles  ' '.  mucrtmaia  Kossmann,  but  is  easily  distinguished 
by  the  charactj'r  of  the  alxlominal  filamenta. 

Length  in  median  line,  exclusive  of  antennie,  (^^.H  mm.;  length  of  carapace.  15.3  mm.;  length  of 
I'arpUB  and  hand  together,  measured  to  end  of  pollex,  25.2  mm. 

Ensenada  Honda,  (Tulebra,  I  female.     Barbados,  under  rocks,  within  coral  reefs  (tyjie  locality). 
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Family  AXIII)^  Rate,  188H. 

Carapftiii  prodius^  Ui  a  linrijion tally  fiBtl«iii>(l  point  or  rostrum.  Firat  pair  of  tniuk-lf^  chelate 
and  Huliequal;  Kepoint  jiair  hiiiuII,  chelate,  eiiuul;  last  three  jairw  simple.  Firwt  Kigiiiont  of  pleon  very 
short.  Swimming- tan  Mtrdnp.  The  outer  branch  of  uropotl!"  not  longer  than  the  inner.  BranchiM 
filamentouB,  cylindrical,  and  compreseeil. 

Q«niu  AXTDB  L«wh. 

.Ixtti/  Li'iuh.  TrtuM.  linn.  Sen'.  Ltindiiu.  u.  MS,  isi.'i. 

Second  joint  of  outer  antviinw  with  11  wiiali,  luiivahle  Mpine  or  scale. 


Kiy  III  Ihi-  I'oTia  Hviin  f/ier 


Axius  defenstis,  up.  i 


w  long  a 


high,  finely  jiul)e8«;nt,     ItoHtruin,  long,  narrow,  acumi- 
infl  at  Imw  oti  either  niclc  with  a  fharp  Bpine  pointing 


Carapace  of  female  nearly  ti 
nate,  Hpinifomi,  and  slightly  upli 
obliquely  forward  and  upward,  jnct  al>"ve  eye. 
A  small  >>iiinc  above  antenna  on  anterior  margin 
of  carapace.  From  edge  of  rostrum  a  sharp  lateral 
carina  ratu^  liackward  on  each  side  atioiit  two- 
thirds  the  way  to  cervical  HUtiire,  armed  in  il,-t 
anterior  half  with  two  spines,  tlie  anterior  the 
larger.  The  median  carina  extends  to  cervical  HII- 
ttire,  tiiciugh  its  posterior  fourth  ia  faintly  marteii; 
there  is  a  spine  at  ita  middle,  which  is  broken  off 
j-liort  in  the  unique  specimen.  Between  the 
median  and  lateral  create  in  a  submedian  crest 
intermediate  in  leugth  and  armed  with  seven  or 
eight  irregular  spines. 

Eyes  on  short  stalks,  which  are  nearly  coii- 
cealeil  by  the  roHtrum;  cornea  large  and  black. 
Peduncle  of  antennala  overreaches  rostninJ  by 
length  of  its  last  segment;  flagella  subequal  in 
length  and  about  equal  to  length  of  carapace. 
Distal  spine  on  second  segment  of  antenna  at  liase 
of  acicle  i-erj-  short,  not  extending  lieyond  end  of 
second  segment.  The  acicle  is  a  little  longer,  but 
also  very  short,  not  more  than  one-fifth  the  length 
of  fourth  segment,  and  has  a  small  spine  at  its 

inner  base.  Fifth  sti^ment  about  half  as  long  as  Fourth.  Flagellum  nearly  twice  as  long  as  carapace. 
Ischium  and  meru8  of  external  maxilliped  armed  on  lower  edge  with  spinea,  the  distal  two  of  which 
are  long  and  slender;  these  joints  have  also  au  inner  spinous  crest. 

Chelipeds  equal,  about  1.5  times  as  long  as  the  carapace;  chel»  about  two-thirds  aa  long 
as  the  carapace.  Ischium  and  merns  armeil  below  with  spines;  merus  with  a  spine  on  ita  upper  <Hlge 
at  iliHtal  third.  Carpus  a  little  longer  than  wide.  Propodua  compressed,  with  sharp  edges,  alumt 
two-fifths  aa  wide  as  length  of  palm;  margins  subparailel;  upper  margin  with  a  small  distal  spine. 
Fingerr^  about  two-thirds  the  length  of  palm,  slender,  tips  crossing,  prehensile  e<^es  finely  denticulate. 

TheNecondpairof  legs  are  flender  and  do  not  reach  half  the  length  of  palm  of  first  pair.  Ischium 
two- fifths  the  length  of  merus;  carpuH  three-fifths  the  length  of  mems;  ischium  and  merus  armivl  below 
with  a  few  spines  irregularly  placed.  Pni]HKlus  a  little  longer  than  carpus,  the  fingers  nearly  aa  long 
aatmlm.  Thin)  and  fourth  ]iairs  of  legs  nearly  alike  and  longer  and  slenderer  than  thcstH.'ond.  Cari>UH 
about  half  as  long  aK  pro|iodu8  anil  two-Dfths  as  long  aa  merus.     Dactylus  about  two-fifths  us  long  as 
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prnpodiiF.  The  nieniBba^  ati  iaferior  diHliil  spine;  thepn>[>cKluH  hiu  ao  inferiur  row  of  Rpiiiule>>.  L<^ 
of  filth  pair  even  more  aletiiler  than  those  of  fourth  and  Hhorter  than  thosi;  of  seiaind.  Menu  and 
propndua  siil>equ^;  carpus  alioiit  half  as  long;  ilactyhm  about  one-third  of  propodus. 

Al)domen  much  narrower  than  earapat*  and  not  expanded  in  middle,  the  sides  beinj;  nearly 
straight  and  parallel.  Telson  obtong,  with  sides  sliehtly  convei;gii^  puxteriorly,  four-lifths  as  bniad 
as  long.  Thelainellieof  umjioilH  a  little  longer  thaiitelsnn,  longer  than  hroail.  Telm>n  amied  on  lateral 
mai^in  with  four  email  H)>ines  ami  on  dorsal  tiiirface  witli  rows  of  spinos  extending  from  near  ceiiltr  to 
anterior  and  [Kisterinr  extremities  of  lateral  maif^io;  posterior  mai^n  ciuarginate  an<l  having  anirdian 
spine.  Inner  lamella  witli  a  row  of  HpineH  on  its  outer  margin  and  a  sei^ntl  row  on  its  longitinliiial 
carina;  outer  lamella  with  a  row  of  spines  occupying  the  middle  third  of  onter  mai^n  and  an  nliliqiic 
row  extending  froin  posterior  end  of  marginal  row  inward  and  backwanl  to  jHniterior  margin;  also  a 
few  spines  on  outer  half  of  doreal  surface. 

Diiaenfiions  of  female:  Length  from  tip  of  rostrum  to  tip  of  t«bon,  2H  inni. ;  lei^^h  of  (]irai>B(«  lo 
tip  of  rostrum,  11.2  mm.;  length  of  rostrum,  1.6  mm.;  height  of  caispai«,  5.8  mm,;  width  of  carajiait, 
4.5  mm.;  length  of  right  chelipcd,  15  mm.;  length  of  nierus,  H  mm.;  length  o'  propodiis,  T.4  mm.; 
length  of  propodal  digit,  '4  mm. ;  length  of  telson,  3.5  mm. ;  width  of  telson,  2.K  mm. 

Tyi«,  off  Boca  Prieta,  8J  fathoms,  coral,  eand,  station  6075,  1  femalo  {Cat.  No.  237«0).  . 

This  speeiee,  in  its  narrow,  airuminate  rostrum,  approaches  .1.  armiiluii  Hu'itb,  but  is  at  once  dis- 
^guished  by  the  more  numerous  Hpines  of  the  carapace. 

Axius  insBquaJis,  sp.  nov. 

Allied  to  A.  <i^/emus.  The  rot<truni  while  slender  and  acuminate  is,  however,  armetl  on  one  side 
with  three  eharp  spines,  and  on  the  other  side  with  two.  Lateral  margins  of  rostniii  i-ontinueil  liai-k 
on>i^rapace  in  a,  carina  extending  half-way  to  cervical  suture 
and  armed  with  two  sharp  spines,  one  just  liehind  orbit. 
Median  carina  with  one  small  spine.  A  short,  faint  sub- 
median  carina,  armed  anteriorly  with  two  spinulep;  also  a 
Bpinule  between  tliet^  and  median  carina.  Eye'Stalks  large, 
diinibbell-ehapeil,  nearly  as  long  as  rostrum,  witli  a  blai^k 
cornea.  The  peduncle  of  antennula  overreai-hes  rostrum  by 
the  length  of  its  last  s^ment.  Flagella  subet^ual  anil  a))otit 
equal  to  leiigth  of  carajiace.  Movable  acicle  of  antenna  is 
nearly  as  long  ati  fourth  segment  of  [>eduncle;  spine  at  its 
Iteim  is  about  half  as  long  as  aeicle.  Armature  of  outer  max- 
ilHpeds  similar  to  that  of  .1.  de/etwui. 

Chelipeds  equal;  menis  armed  helow  with  slemier 
spines,  and  also  above  on  distal  half;  a  single  spine  on  diftal 
outer  mar^n.  Carpnt^  spinous  above;  one  spine  below. 
Manus  with  a  row  of  long  spines  above;  one  spine  on  outer 
fa<'«  at  base  of  flngera;  lower  margin  rimmed,  entire.  Fin- 
gers and  palm  subequa]  in  length.  Prehensile  e<lges  of 
Angers  dentate;  tips  croming;  fingers  gaping.  The  rostnmi 
reaches  lo  the  middle  of  the  carpus.     Alidomcn  very  mud 

length  from  tip  of  rostrum  to  tip  of  telson,  about  15  nm 

""he  two  specimens  from  which  this  description  is  made 


15.    (tjLiiftcholiped.  X 


than  carapace. 
length  of  carapace.  6 

very  imperfect. 


Type  locality,  Mayaguez  Harbor,  161  to  172  fathoms,  sand,  mud,  station  S< 
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Tribe  LORICATA. 

Body  eitlier  <if  jnytseil  or  8iibtrylini1ri<»1.  KoHtrum  broad  and  short  or  at)sent.  Antennules  with 
two  Aagella.  Outer  antenna;  without  a  8caU(,  firnt  jciint  of  ppihincle  hiKvl  with  (^pintoaie.  Trunk 
l^a  Hi\-jointe<l  Ihrough  (Toaleiteeni-e;  none  of  thoni  chelaU;  irstcept  the  last  jiair  which  ia  sotnetiin«« 
Nibc'helate  in  tlie  feinatc.  First  abdominal  segment  ilevotil  of  appvnda^^  in  Ixith  sexeii.  Posterior 
portion  of  teleoD  and  uroiMxiB  flexible.     Gills  trichobrancliiale. 

Family  SCYLLARID^  White,  i»47- 

C'Hra[iai^:  <lt.'prvNBeil,  orhitH  «x<»vat«d  in  tliu  donwl  Hurfat^-.     Second  luiteiinw  xlicirt,  Kiuaniifiinu. 

ManilihIeH  with  a  one-joinleil  palp.     Tnink-lexe  KiinpU',  exivpt  the  fifth  |>air  In  tlie  female,  which  ar« 

minutely  ciielaU.'.     BranchUe  well  develoi)e<l;  epipoilal  plateu  on  the  finit  joint  in  llie  Artit  four  pairs  of 

lebiffi attached  to  tbeni  as diutinct  plumes.     Tlieselimbshavearthrubranchite, 

ta  of  the  trunk  have  pleurobranchitc. 

Key  to  the  J'arUi  Ricitn  genera  uf  ihe/amUy  Se^kmda. 


Q«noi  SCTLLAKUB  Fabricini. 

Nd/Uurui  fabrii-lus,  KyK.  Enl.,  US.  IHS. 

Ardui  Dan&,  Crust.  U.  S.  Eipl.  Eiped.,  i.  516,  IMfi, 

Rostrum  very  short  and  truncate;  exof^ath  of  third  inaxilli{>eda  without  a  flagelluiii;  pturs  of 
hraiichiie  19  in  number. 

BcfllaxuH  americouus  {!5mith). 
Areha umn-imniH Smith,  Ami-T.  Juur.  S.i.  (2),  iLViri.  119.  IgW. 
SegUami  (Arctaij  gandlaelii  von  NtrMni,  Aich.  t.  Nal..  XIIVIIi,  pi.  1,  123.  ]i].  V,  (.  13,  1)172. 

(.'jtrajiaoe  with  three  blunt  median  prominences,  two  uf  which  are  on  the  Ktu^trtv  r^ion  and  one 
on  cardiac  region.  Anterior  prominence  composed  of  two  tutiercletj  side  by  side,  half-way  between 
tuar^in  of  the  front  and  the  iarfi^r  i>ostvriur  fnxtric  tooth.  Cardiac  tooth  also  bifid.  First  joint  of 
inner  anteiinte  short  and  dorsally  flattened.  Pot<terior  mai^ii  of  abdominal  acgiiientij  witti  a  very 
slight  median  emarginatiun.    A  small  H)iecie«,  iisuully  nut  more  than  half  an  inch  long. 

Off  Vieques,  IB  fathouiM,  station  6091.  Previously  taken  at  l^tiiont  Key,  Fla.  (type  lotality) ; 
(Julia  (von  Martens);  oftCafie  Lookout,  N.  C,  22  bthonis,  station  2008  iAaxilr<ii<i);  off  Cape  Fear,  N. 
C,  15  fathoms,  station  2622  (AibrUrtaii);  Blackflsh  Bank,  off  Charleston,  S.  C.  12  fathoms  (R.  K  Earll, 
coll.);  off  Key  Weet,  Fla.,  45  fathoms,  station  2318  {Al(intTi»»);  Key  Vaccas,  Fla.,  among  rocks,  between 
tides  jH.  Hemphill,  i»ll. ) ;  Marco,  Fla.,  2  fathomu  (H.  Hemphill,  coll.);  oft  nurtbwest  end  St.  Martin's 
Beef,  Florida  Banks  (J.  F.  Moser,  coll.) ;  Gulf  of  Mexico,  21  to  33  fathoms,  stations  2369  to  2374,  2407 
[AllKilroag),  and  stations  5052,  5078,  5085,  5102  {Grampus);  St.  Thomas,  W.  I.,  dredged  (.iibo/roM);  off 
Cape  St  Koque,  Brazil,  20  fathoms,  station  2758  (Albalrcaa). 

Oenoi  8CTLLABIDSB  OiU. 

ScyUanu  Uiinii.  Cnwl.  V.  S.  Bx|il.  Eipi.il.,  i,  516,  V»i.    (Not  »:iiaarat  li^brli^luB.  177ft.) 
SesOarida  Ulll.  I^vnou.  u  b,,  vii.  W.  1S9H, 

The  rostrum  very  prominent;  exi^tiath  of  tlte  tbini  maxillipeds  ending  in  a  flagellum;  |>airR  of 
branch  iic  21. 

Scyllarides  aqiiinoctialis  (Lund). 

ScsHurtM  xquliwdlalU  puiid,  alirivter  at  Naturl.iMorie..'*el8kiibi!t,  II,  2,  p.  21,  (■<ipenli«Ktii,  17KJ. 
ScyUartdt,  in/aiuadialii  Oil).  Science,  ii.  ».,  vii,  Ul>.  IRHH. 

Oarapa(«  very  convex  from  side  tu  side,  defiexe<l  in  the  anterior  jiortion.  Lateral  margins  nearly 
parallel,  with  a  slight  indentation  about  one-fourth  the  distance  from  anturo-laleral  angle.  Distance 
fnmi  lateral  mann"  of  carrpace  to  inner  margin  of  orbit  altout  two-fifths  the  distance  between  orliilA. 
Dorsal  surhce  covered  with  flat,  scale-like  tuliercles  closely  crowded  together  and  with  abort,  stiff 
bristles.  Roetrum  with  two  conical  contiguous  teeth.  Inner  margin  of  outer  antennm  with'ei%ct, 
conical  teeth  or  spines;  second  joint  much  broader  than  long;  terminal  joint  suborbicular,  margin 
crenate.     First  abdominal  segment  with  two  large  reddish  suhmedian  spots,  which  unite  anteriorly. 
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I)iiiit:iit>iuii''i>f  female  fniin  I'l.r'n  Rir.i;  U-njrlli  "f  i'Hn>[w«v  (rc.ni  ti|ii)f  rostniii],  114.5  mm.;  width 
Hi  aiit<Tii>r  anKltv,  "I  miii.;  (rrfatcrt  width,  im.r>  miii.;  \vnf.rU  <if  Biiimal  from  tip  of  outer  anlentiiP  lo 
tip  of  U-lmiu,  alHiiit  2»  an. 

Porto  Riiii;  Calm  K<)jo;  Suii  Juaii,  wliere  it  in  Hold  in  tlie  market  Itluiidlach).  ISenimiluM  (T.  Jl. 
Bean,  eiill. );  Florida  Kcvh  Id  Brazil. 

Family  PALfNUKII)^  LatrL-illc  iKoz  (Paliniirini);  Leach  tHiA  (Palitiurini). 

Cara|iaee  loii);itniliMHl1y  HulH'vUmlrirai,  «illi  iirhitM  for  tlie  c 
ant^niiie  mibi'ylindriial,  with  a  lonji,  ritfid  miilliartiriilale  flaKelluiii. 

Oanoi  PASVLIBQS  Wllitt. 
PannliratWUili:  LiaK'nitl.  ttrll.  Miw..  61).  1K4;. 

Soei'iitral  n«'tiifrirni  tooth;  the ootilar  raiment  eK[>o«il  and  iiiv. 
lonK  tind  slender,  and  tht-ir  xetnnenl  priHlueeil  eiiiiHiderHlily  in  aiivan 
aniii-d  with  hIfouk  teeth. 

Fanulirus  ai^ua  ( Ijitreille). 
J^</»»rH>a>viwlji[n-ll1tr.  Ann.  Mi».HU<I.  ShI.  IMrli-.  hi.  »y3.  1>i(>I, 
ftiHudri.*  mffH- Whltr,  List  Cnwt.  Brll.  Mu»..  i»,  IIMT. 

OrijiUil  opineti  very  larfK',  Htrunicly  rur\'«l.  Spintv  uot  very  thickly  |i)aii'd  on  the  i-arH|iai-e. 
A  tilennal  xeKnient  with  four  xpineH,  anterior  (lair  a  little  the  la>v<«r  and  further  frotji  imxtenor  Ihim  are 
tliufi'inesof  either  pair  from  eai'h  other.  Kxopiath  of  senmd  nnathi>)iiiil  with  fla^ellmn  reaehint;  i[iiile 
li>  middle  of  thinl  Joint.  Tenninal  ji)inlF>  of  trunk  fet>t  fiirniiiheil  with  hriKllea.  .\lHlondnal  fiirrti»s 
lather  indistint^tly  inlemijited  at  middle.  Kpimera  with  entire  anterior  marKi>i><,  [msti-riorly  with  a 
!-iiar|>  tooth.  Color,  vellowiHh  and  lihiiKli.  .ibdoineii  with  many  Hiiiall,  yeiliiw  cihiIm;  a  lann;,  yellow 
rpot  on  cither  aide  of  second  and  xixth  stymcnlH. 

Lenifth  of  IVirto  Kican  i>iieeinien,  meafured  from  the  anterior  margin  of  the  ritra|iai-<.>  to  the  tip  of 
the  telson,  42  cm. 

Porto  Rtiiy.  San  Antonio  Bridjfe,  San  Juan;  MayajjiieK;  ]ioc|ueron  Bay;  Arroyo;  Hniunv;  Calii) 
Rojo;  MayaKiii-z,  in  the  market  (tjiindlat'h).     t'nim  BahnniaH  and  Florida  KevH  to  Urazil;  Benntiiliu'. 

Tribe  HDMARIDEA. 

First  anteiniH-  with  two  midtiartieulate  llauella;  »eeond  antennie  with  a  scale.  Trunkdiy)'  wiih 
Hi'M'ii  diHlinet  jointM;  tiitj  lirnt  three  {mire  i^helale;  the  tirft  |>air  lur^mt.     llraiit.-hii('  well  develoi>eil. 

Pamily  HOMARlD/ft  Bate,  i»K». 


Carapace  HnlH'yd^ndri(«l,  with  a  prononiiced  rostrum.  Second  antenmt;  with  a  long  nmltiartic- 
nlate  flaKcllum,  and  a  eeale.  Set;meiitH  of  pleon  dorvally  imliricale<i;  firet  Moment  w*ith  a|lpendl^n1<. 
Outer  hr<Ln(-h  of  iirojHidH  wilh  a  traniiverse  suture.  Epipo<lal  jilatea  lartfe,  with  a  well-iieveloped  [loilo- 
braiii'hial  pliune  attached  tii  all  the  trunk-lefCH  exivpt  the  lait  ]>air. 

Oanai  HOKOBIBCUS,'  no*. 
BoHtniui  depreSMil,  ahort,  aJ><l  hroad.  ]''yeH  small,  hut  well  developeil.  .Vtiteniial  apliie  on 
antt.'rior  mai^in  of  laratiace  small,  Antennal  acale  lan»'.  Seconil  antennal  wvmeiil  with  a  apini'. 
Thoracic  feet  nnknown.  In  the  cliaracler  of  the  rostrum,  thi^  gemw  iliffers  fnim  ail  others  of  the 
J/iHiiiiri<l:i.  The  rostrum  nsfend)U«  that  of  I'ltlinurrUiii,  In  the  small  aiKe  ol  the  eyes  Iloiiitirii'ctis 
differs  from  Hoiii'itiik,  SrphnijiK,  and  ICuiiephro])",  while  the  black  coniea  diatin(miaheK  it  fnim  SqihrniKin 
and  I'hoberut.  It  a^ret-s  with  Nejihro/i'  and  Phobeev*  in  having  a  laiye  anieimal  scale.  It  is,  in  fact,  a 
near  relation— a  little  neij:hl)or— of  }f«miru». 

HomoriacuB  portoricensia,  8p.  nov. 
Carajiace  rif  female  slightly  conipresHed.     Kostruni  triangular,  acute,  sides  Blijrhtly  cimvex,  finely 
and  sharply  granulated;  up)ier  surface  i^oneave.     Carapace  with  r<even  aharp  longitnilinal  crests;  the 
me<1iaiioc<-upi<«pai<t4'riortwo-thinls  of  cara|uu.v;  the  mditiiedian  and  e>n)ieri)-lateral  crests liegin  at  lis.'e 

iFrom  simfiot.  licighbur.  anil  -tain.  illuiuuUvv  eulHl,    By  [tg  foim.  tbc  lituui;  i/unwr/Kix  niggtHla  lUaBxuLLy  lo  fitmonu. 
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of  niHlmin  ami  are  slightly  obliqut?.  MiihmcdUn  <H|ualiiit[  alKiut.  hulf  the  Icnglli  ci[  carapaiv  (vxHiiHive 

oE  roHlnim),  the  !<upero- lateral  not  ho  Iohk;  near  powteriiir  end  of  latter,  two  or  three  Bpinuleg;  )K)th 

tliesn-  (Teste  are  sharply  but  finely  granutatwi.     The  infero-latprat  creHt  btyiiis  at  antenna)  sitms  of 

anterior  margin  ni  (■arapaue  and  is  about  half  as  lon(t  aa  snbmedian  i-redt.     OrWt  semicircular,  a  little 

wider  than  the  black  cornea  which  it  anrroundx;  outer  orbital  angle  email  anil  ai^ile;  fromit  theanterior 

margin  fudk  obliquely  backward  in  a  einuoiw  line  to  a  not>-h 

above  antenna;  from  this  noti'h  an  inn'onspipuous  fissure  runs 

horizontally  backward  on  the  larapace  to  its  posterior  margin. 

Just  outside  the  anl«<nna,  the  anterl<ir  margin  i^  jirodiiced  to  a 

sharp  spine,  thb  outer  maiftin  of  which  m  thickent<l,  and  white 

and  naked,  in  iwntrast  to  remainder  of  carapactf.  which  is  ci)v- 

er«il  with  a  fine,  <'low;  pubescennte;  below  the  white  spine  the 

anterior   margin    is   again    notched;    inferior   angle    roundeil. 

Autennula'  above  antennte.     Antennular  (leduncle  very  Hhort, 

n»truni  extending  to  midiilt-  of  its  last  segment.      Firpt  two 

segments  very   short,  third  a  little   longer.   Hatteneil.  with  a 

small  spine  at  anterior  outer  angle,     >^la»ella  8uliet|ual  in  length 

and  only  a  little  longer  than  rostrum.     Anlcnnal  jieduncle  a 

trifle  longer  than  antennular.     The  second  joint  extends  as  far   ^ 

forwanl  as  eye  and  haf  a  spine  at  its  anterior  outer  angle;  it 

bears  a  large  o\'ate  scale,  dentate  on  its  outer  man{in  with  four 

or  five  spinifonn  teeth;  Inner  mai^n  fringed  with  long  aelJi'. 

Fourth  and  fifth  joints  short,  subeijual,  each  liearing  an  outer 

distal  spine.     Flagellum  nearly  aH  long  as  the  iHidy.     In  fig.  I9a 

the  left  antenna  is  shown  in  Its  natural  jKisitioii,  while  the  right 

one  is  pulleil  out  to  show  the  outline  of  tlie  scale. 

Thecndognath  of  the  outer  max i1  It )ie<ls  ha^  ischium  and 
menia  joints  armeil  ciii  Inner  side  with  spinules;  men: 
■niter  distal  spine;  |iniiHHliu)  ami  dactytus  suhe<|ual  in  length 
and  longer  than  caqiui'.  The  Ave  purs  of  thoracic  feet  missing. 
.\tHtomen  narrower  than  lurapaiv,  gradually  tapering  imsteriorly, 
Telsiiti  longer  than  broad,  roinidtnl  at  cxtremil 
spiniitous.     Lateral  lamina' longer  than  telson;  ii 


Flo.  I'J.— ;ft,»i.„v>««  ^ufnrj 
(b)  M*Kitl1pui1,  K  13.33. 


niooth,  piinctate,  slightly  pubeseenl. 
,  sides  obsi'ur<dy  liispinul()us,  dorsal  surface  partly 
T  lamina  longer  than  outer;  a  transverse  spinulouB 


II  tlpof  telson,  14.5  mm.;  length  of  caraj^ce, 


line  across  jMMterior  half;  outer  half  spinulot: 

Uimensions  of  female:  I^ength  from  tip  of  rostnnn 
6.:{nim.;  length  of  antennal  flagellum,  ll.Smm. 

Type  locality,  Playa  de  Ponce;  1  female  (Cat.  So.  237H2). 

Tribe  STENOPIDEA. 

Roetrum  laterally  eompresseil.  .Antenniiles  with  two  flagella,  antennic  with  a  scale.  Mandibles 
with  a  three-jointeil  |ialp.  Exo|xmI  of  third  niaxillii)eils  is  small,  slender,  and  almost  rudimentary. 
First  three  pairs  of  feet  chelate,  third  {lair  the  longest  and  lai^fest.  Branchiae  filamentous.  Fimt  pair 
of  pleopodx  one-l)raiiche<l  and  foliaceous;  the  uro|>ods  and  telson  have  no  transverse  suture.  Lk>ulaina 
only  one  family. 

Family  STENOPID^. 

0«nQi  BTEN0PV8  L&treille. 

.'4nio(>i»  LHlruIlltf  ill  iMxouniil.  Ukl.  Sif.  Nut.,  XIViII.  3^1,  1KXI. 

Second  antenna  having  a  long,  fiat,  obtusely  |H)inte<l  scale.  ThirrI  pair  of  legs  greatly  elongate 
anil  strong;  fourth  and  fifth  |iairs  with  the  ante|ienult  joint  sidxliviiled.     Telson  tapering. 

Stenopua  hiBpidus  (Olivier). 
/Wjmon  klii>M<u  OtlvliT.  Kiicyi'.  M£th..  Hl!<L  NhI..  liiKut.'tvB.  vm,  Vft..  Isll;  1'hIi]..  |>I.  n\:xix.  I.  -i.  Dtls. 
MflwpiM  Uqifdur  LalFullk'lii  DvnnBnwl,  Dlit.  Si'i.  Nai..  xxvni.  %a.  tea. 

Hostnmi  with  nie<lian  don«il  row  of  six  spines  bifurcate!  at  extretiiity,  a  lateral  row  of  three  to 
five  spines  on  each  side  of  rostrum;  no  ventral  spines.    Behind  the  sixtl)  dorsal  spine  a  double  row. 
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K'wtnim  not  iva-hiiin  t<i  end  of  |)eilunclo  of  inmT  aiiUmna'.  Oarapms!  v«ry  n>Uf;li,  wiUi  linn,  sharp 
tipinus  whirli  arc  liiiiKer  on  dorsal  than  on  lateral  n^ioiis,  Alxlonien  thickly  arnieil  with  iiiitwanlly 
jinijec^tiiiK  s|>iin!»<.  Third  pair  of  iejiB  ionp,  abundantly  amiiil  with  tipineN;  propodus  with  about  fix 
rows  of  larieer  tipiiii'!'  and  many  smaller  and  lew  nyuUr  intermediate  ones. 

Total  length,  nfi.2  mm.;  Ifnijth  of  caraimi^,  20.2  mm.;  of  alwlomen,  i'jnim.;  of  ro«trum  mine'tmor 
margin  of  orbit,  6  mm.;  of  ti-lDtiii,  10.5  mm. 

Between  San  Antonio  KridjieaiidSanfienmimo,  San  Jiiaii,  Tortu  kii'(i((;,  M.  (iray).  AlmnHrurp 
at  Dry  Tcirtiitms,  Kla.;  Cuba;  Jamaica;  KahnmaK,  to  a  depth  of  :«  fathoms;  Port  Castrietf,  St.  Luria; 
near  M(iniw<iiiillo,  Alliiinim  Htalion  2142,  lat.  if  ;«)'  15" N.,  lonj:.7ti°  a)'30«'  W.,  i2  fathouix:  Bcniiii.la."; 
b:a8t  ImlieM  and  Sinitli  I^iBc. 

Tribe  PEX.E1DEA. 

\iin\y  laterally  i-oiiipresseil.  Kirat  three  paira  of  feel  iimially  rhi^latt:  and  not  very  Mtrixiu;  fourth 
Biiil  lifth  x>aJre  always  simple.    Gilla  dcndrubrani-biatii. 

Famitj  PEN/EID/E  Milne  Edwards,  1837  (Peneens). 
Carajiatv  at  xidi's  deeply  proiluccil  and  uu-rieil  farther  back  than  in  tliu  median  doT>'at  line; 
roetruin  lat«rally  compreafied,  this  part  at  least  beinjf  iarinat«d.  (II  the  seguicutH  of  the  ple<in  the  titvt 
three  are  usually  not  loujtitudinally  (^annate,  but  the  three  that  follow  arc  alniost  alwavH  much  ho. 
The  aides  of  the  fin>t  are  |)ruduce<.l  ho  as  to  overlap  Ibe  hind  lateral  margin  of  ntrapaoe  and  the  front 
late-al  margin  of  seiimd  seninent.  Ti-lson  K^nerally  dorwilly  Hattenetl  or  RTooved.  Kye-stalks  UHuatly 
tw'i-jointed.  First  antennae  with  two  mulliartieiilate  flagella;  the  first  joint  of  the  iK-rtuticle  flattened 
to  'ei^eive  thi^  eye-stalk  and  laterally  t^rengthcned  on  the  outer  side  by  a  spine-like  prorevH,  on  the 
inner  by  an  unjointed  ap[>endaKe  often  fringed  with  hairH.  Se<-ond  antennie  with  a  hroail,  thin 
[oliaceous  scale  and  a  long  flagelhmi.  ^lanilihular  palp  nei'er  more  than  two-joliited.  Third  niaxilli- 
peds  long  and  [ledifonn.  Both  the  wi'onil  au<l  third  niaxillipeds  and  the  thriH*  or  four  following  jiairs 
of  appendages  carry  epipodal  platea.  Flrnt  thre«  {lairH  of  trunk-legs  chelate  and  similar,  the  second 
longer  than  the  limt,  and  the  third  loni^r  than  the  second.  Fxtruiled  ovii  mil  detinitely  allaclieO 
to  the  H|)[ieiidagei<  of  the  mother  prior  to  hat<'hiiig,  ax  in  most  other  MaiTum. 

Kei)  In  the  Porto  Riam  ijeneni  iif  Ihe  family  Peaivida:. 
A.  C^rAiMi'i'  vrlthuut  a  medfen  dcntale  vKf^. 
B.  AnleDnnlsr  flaKellABhor1eribHn«iTii|Mi>L'. 

v..  KndivnHth  »(  ih\-  fln'tmnxilta  ftteally  cliiiipiwiil  iiml  Ni«nn>ii«"1 Pnurw 

(V.  Klldimniilli  of  Unit  maiillft  short  mid  iinwgmeiilwl [\,mj^Kir«/ 

W.  Aiileiiimlat  HaiwllR  lonscrihiin  cHrupa™ .Vi/i».i]jrir(ii» 

A'.  Csnipitif  with  H  iiiisliBr  dcntnli'  t-nwl Si'-ynula 

Oanni  PENSUS  rabrioliu. 

piuirtir  rabrti'lif.  Eatuui.  SyM.,  Ku|i|il.,  WS.  IT»<. 

Distal  segment  of  mandibular  fialpuH  much  larger  than  i)ro:<imal,  very  broad,  and  not  prolonged 
into  a  narrow  tip.  >'nd<ignatb  of  lirst  maxilla  greatly  elongate<l  and  si'gniented.  Endopod  of 
niaxilllpcd  slender  and  composed  of  four  mj^ments,  the  exoiKwl  lamellar  and  miHt^uiented;  luth  pairs 
of  gnatho|HHls  have  well-developwl  epipinlsand  large  exopoils;  all  the  [H-reiojioils  have  small  e.topods, 
hut  only  the  first,  second,  and  thinl  are  fu mis beil.  with  epi|XHls;  a  well-<levelofie<l  ptcurohranchia  on 
the  fourteenth  somite.  Ant^nnular  flagellie  mrt  longer  than  carajiaee. 
Peneeus  braailieiuiiB  l^atreille. 

PeaimnbTOtiUriafi  LalrvlLli;,  S'liiiv,  Dli'l.  Hist.  Kitl..  XIv.  tSA.  ISIT. 

Carapa^'e  with  a  high  median  carina  extending  alniost  to  jiosterior  margin;  a  deep  and  broail 
Bulciis  on  either  side  of  i-ariiia.  Posterior  half  of  carina  with  a  nusiian  sul<-us,  making  it  bicarinale. 
Anterior  half  of  carina  anniatc,  highest  |iarl  alHive  orbit;  dent«le  ors|iinons,  with  nine  teeth,  posterior 
toolh  alniiBit  half-way  luw'k  on  caragmv  and  remote  from  the  others,  six  of  which  are  on  the  rostnini 
pro|)(;r.  Two  i)r  threi-  ventral  teeth  on  rcislrum.  ItoRtruui  unanne<l  and  horijiontal  toward  extrvmity. 
He[iatic  spine  and  anlennal  epiiie,  carina,  ami  gns.ve  well  market!  Ci-rviial  suture  extending  only 
half-way  from  liepatio  si>ine  to  dorsal  carina.  \  subhorizontal  suture  lielow  liejiatic  spine.  The  ros- 
trum n-aclies  almost  to  end  of  anteunular  |ieiUiiicie.  This  |>etluni  U  is  \ery  short,  stimt,  and  hair}'. 
AI>dominal  carina  on  fourth  to  sixth  scgmenls  very  sliarp  on  the  sixtli  is  a  groove  either  tride  of  it 
TelsoD  with  a  deep  median  groove  and  an  acuminate  extremity 
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)>'nf;lh  ei(  I'orto  Riran  fitniak,  lt!5  mm.;  length  of  (;arH{>w«,  02  mm.;  of  m^.nim,  22.l>  mm. 
A  very  Hliiiiidant  wjiwiei'  iw  I'orti)  Rico  sm  well  an  in  tithcr  |iartH  of  lro]>iiiil  .\ninrii-a, 
Piirlii  Riia):  San  Antonio  )tri<]ge,  Sail  Juan;  San  Jtian  lEarlmr  l>etw<!en  (^lafto  ami  Pain  ikvo; 
MayatEiU'X,  seimnl  and  dredged;  Mayatniez  HarlK>r,  in  7]  and  75  to  711  [athonix,  Mlationf  6a'>8  and  IHKIS; 
Biii|iiunm  Bay;  Puerto  Rwil;  (iiianim;  Flaya  de  I'onw;  Piiiii'i!;  Ail>">nito;  Arroyo;  llncaree;  Fajanlo. 
Raniitfi  f rom  l(ud»in  HiveratKiiijiSini;,  New  York  (Stimpsoii),  to  Rio  iTramledeS^iil,  Brazil  (Ortinann); 
Harriii)fton  Sonnd,  Bemiudax  (C  M.  Allen,  mil.);  BermndaH  (Verrill);  West  Africa.  The  RtfaleHt 
dejith  in  re«>rdtHl  liy  Faxon,  »55  fathoinH,  lilakf  Htation  29,  weflt  of  Tnrtugas.  The  northern  limit  o( 
thin  B|iecie8  liatt  lately  lieen  extendwi  by  the  dincovery  o(  a  sinfile  specimen  at  Katama  Bay,  Marthas 
Vineyanl,  hy  Mr.  Vinal  N.  Fklwanln.  I'.  S,  Fixh  Commijwi.in,  Keptemln'rH,  IIMKI. 

Oanni  PAB&F8If£U8  Smith. 

ftirnfinmif  (Imlth.  ITnp.  C.  A.  Nat.  Hiu.,  rni,  170.  IHSIi. 

Kniloicnatli  of  firnt  maxilla  nhort  and  unnegmented;  flei^nd  gnathopod  without  an  e]>i[>iBl,  the 
fourteenth  t<omlt«  (poHterinr  Romite  nf  the  )>ereion)  wholly  without  hranchin'.  Anl«nnultir  tiaifella 
shorter  than  carapaei-. 

Key  In  the  llirli.  Rimu  xperirf  e,f  the  grtmt  I'nT'iprwnif. 
A.  RfBlnim  wlih  Iww  th.in  \en  dorsil  ttelh, 
H.  Sixth  n-fiinpliltirpleon  Its' llinnlwIccBj.  ling  M  firth. 
l\  Kiirlaiv  cif  pltiiti  nnkcd  andgliixy.    Ti'Ieod  with  uRmall  !<idno(in  dthrr  Mile  nmr  tip muirMn 

B'.  Sixth  H-gmmit  ol  pUiiii  iwloe  hs  lung  hb  Hflh aimrintnwi 

A'.  RoBlrum  with  more  Ihaii  tun  ilomi  twth m/ijidiitji 

ParapeiieBiiB  coriatricttia   (Stimpson), 
rnixat  eimMriiiat  Rlmjifon.  Ann,  Lyo.  Sm.  Hist,  N.  Y,.  x.  las.  18J1. 
Aimjimmw ™iu<nrtu< Smith.  Prop.  I!.  9.  Nat.  Mil".,  vnr.  174, 1N8S. 

r'arapaee  for  the  mowt  part  pubescent;  iKiHterior  part  of  branchial  regions  an<l  whole  of  abdomen 
iiakeil  and  glowy.  (^rapace  earinated  on  itt>  anterior  three- Con rthtt,  hearing  a  Rpirie  l>ehind  liaHe  of 
ro^nim.  A  lateral  or  antennal  groove  extends  three-fiflhi'  the  length  of  the  caratmec.  Antenna! 
and  hepatie  epinen  lar^ie.  Rimlnmi  reaehing  middle  of  pennll  Joint  iif  Bnl«Dnidar  peilnnrle;  slightly 
an'hetl,  extremity  slightly  dellexeil;  armed  doisally  with  Heven  lo  nine  piiuldintant  te<-tli,  diminishing 
in  niite  towanl  extremity.  Aiit*'nnnlar  pedun<;le  rather  Blii)rt,  exl*'nding  l>eyoiid  the  eyen  an  far  as 
length  of  eyef;  very  jiiiliescent  al>"ve.  Ab<ii)(neii  carinatetl  fnun  fiinrth  to  sixth  Hpginent.  TelHon 
la|iering  to  a  short  aenminate  tip,  armed  (hither  Hide  with  a  Hhort  npine. 

DimenmonK  of  female:  Ix-ngtb  f mm  tip  of  rontnim  to  tlji  of  telwiii,  (Wlmm.;  length  of  carapaee, 
itiHiiding  roBtrum,  at!.5  mm.;  length  of  rostrum,  10  mm. 

^ken  at  Mayagnez  and  Kixiiieron  Bay,  Porto  Bieo.  Other  localiticH  tor  this  R|>eoieF  are;  Off 
Ch<-^]>eake  Buy,  IKfathonis,  Finh  llairk  (Smith);  off  Oai>e  HattorH>>,  Tin 27  lalhomR,  AUmiIthhk  (Smith ]; 
Fort  Mai-on,N.C.  (Smith);  Beaufort,  N.  C.,4falhom>i(Stim|>wm);  Oliarleslon  l[arlK)r,S.(\  (St.im[«on); 
Fort  Jetferwon,  Fla.  (KiiigHley);  Man ^)  Paw  (Kingnley);  Petisai-ola.  Fla.  (.1.  K,  Beiie.li.-t,  cill.);  Ber- 
mudaH  (Smith). 

Parapeneeus  atmilM  (Smith). 

l'iirvi)jrn.rH>  enu<tTiflm  VHrlpIy  ilnilit  »mM\.  HnH-.  tt.  a.  Mut.  Mu«..  vni.  176.  11486. 

Allied  to  conttririia.  Kntire  tmrCaiu  of  oarapatv  and  cif  the  fourth,  fifth,  and  flixth  segmentJ' of 
pleon  covered  with  short,  stiff  Hetie.  Median  carina  of  I'araiiace  exteniling  almoxt  to  |Mii.terior  margin 
and  pnivided  with  a  gantric  spine,  a.-*  in  cim^Tuiug.  Hoxtnim  ascending.  IIh  anterior  t hint  alni'itn,  huri- 
»iiital;  armed  with  eighloruine  teeth.  Antennal  peduncle  longerthan  in  miinlrirlnn,  Its  extent  l>eyond 
the  eyes  lieiiig  greater  than  length  of  eyen;  lens  piibewtent  thaii  in  e/mnlriiiiiK.  Teli«>ii  la|K'ring  lo  a  very 
long  and  slender  tip,  armed  either  si.le  its  base  with  a  lung  ami  very  aleniler  sjiine. 

IMmensions  uf  female:  Ijength  from  ti|>  of  roHtruin  tu  tip  of  tclHon,  HO  mm.;  length  of  cara|>ai-e, 
including  rostrum,  31  ram.;  length  of  roNtruni,  VA.H  mm.  The  Porto  Klcan  rqiei^imeiiH  are  all  Hinaller 
than  the  above. 

Taken  by  the  FuA  H<nvk  at  1 1  stations  at  the  following  localities:  May^^uei;  IIar)>.>r,  4j  to  18 
fathoms,  sticky  mud  and  sand,  stations  liOTiT,  ti058,  UOSII,  tiddl,  abundant;  PuerU>  lieal,  Hj  fathoms. 
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(■oral,  iwriii,  Htatiim  6074;  o«  Vip.[iies,  12  l.>  Hi  fathoiiw,  cfirnl.  utalioiix  0091,  6092,  fiooa;  iff  fliimscH". 
9}  111  yJi  fatlioiiiH,  Htatioiis  (iO!)7,  IIOI'R,  (iOWl.  I'n-vi.niHly  <-..lle<'t.-.l  at  Oraiitn-  IHuff,  rli'srHalcr  llaHK>r, 
Florida,!  to2fall«iTnB(ll.  ntniphill.  .-oil.);  Mami,  Kla.  (II.  llHiii>liill  ati<l  U.S.  FUh  Conimiswicii); 
St.  TIumiaH  (/l/Wma);  liiil(..(  I-aria.  HI  fatlKinii-  (Stiiith,  lyi^-  l.«>alil.y). 

Parap«iiau«  meKcUop*  Smith, 

fltrapniiemi  mfffaliip*  SmJth,  I'rrM'.  I".  S.  N«l-  Miih..  vii,  J  72.  IKM.^. 

SiirfatM- cif  iii»]HU«  anil  iiUtim  iiakiil  and  niiu»>lli.  Miilian  i-nriiw  oxt<?miin)E  nl  laKua  lia  k 
on  nira]iace;  gawtric  spine  remote  from  rontral  teelh.     K<wtniiii  elcvatiil,  archeil,  t  hI  I  alf       y 

Blenilfr;  arniett  with  from  twelve  to  liftmen  iloraal  Hpinifonii  teetli  crowiii-it  iKialeri     Ij    I    I  bei  k 

more  ami  more  remote  and  smalluT  near  ti]i;  n>Htruni  reai'hiiiic  to  ligni  of  aiiteiinal  si'aleii  f  alen, 
Hliorter  in  inaleti.  Aiiteniial,  liejialii',  and  liraiicliioHlttfal  fijiiniv  well  i level optil.  Nat  al  uture. 
Eyee  extremely  \Arg(;  extendinK  laterally  U-yonil  i-arajwce.  Anteiinal  [leilnndefi  e  te  I  njt  ho  tar 
beyond  even  as  lengtlmf  cyeM;  terniinal  segment  longer  than  iH'iiiiltiinatti.  Meilian  earinaol  fimrtli  to 
Hixth  Hettinents  of  pleon  thin  and  xharp;  telxiin  with  a  lateral  ah  well  at  two  iliinial  lariiiiv. 

nlniensionx  of  female:  lA.'n^h  from  tip  of  ruxtnim  to  tip  of  teltion,  140  nun.;  lenfcth  of  earaiiai-i', 
indniliug  ronlnnn,  r>4  mm.;  length  of  nistnmi,  25  mm. 

Taken  in  Mayaguez  Ilarlwir  in  2211  to  225  fatlionw  on  rm-ky  l>ott<im,  station  6070.  Off  Soiitli 
Carolina,  150  fathoniB,  station  2314  {.UbniriHu);  off  Halmna,  213  fjiihoNiH,  utation  2:t'>0  (.IWni(n««);  tiulf 
of  Mexi(»,  19(i  fathoms,  station  2:!1)9  {.Mbiilnm) ;  off  St.  Kitts,  2I)K  and  2.S0  Catlioni!',  Illutf  stationD  147 
aiul  148  (Fa\i>n)i  iift  tlrenaila,  IMI  fathomx,  OMv illation  2h»  (Faxcm);  o»  RarlKulos,  21K t»2HK  falhomH, 
Blakf  Btalii>nH275,  2HI,  and  283  (Faxon);  wmlh  of  Cnravao,  20H  fatlioniK.  .4/M/n«i> statiim  2125  (Smith); 
(Jult  of  I^rien,  l.Vi  falhonis,  AllHitnm  Htalicin  2143  (Smith). 

Parapeueeui  atn«ricanus,  sp.  nov.     Plate  2. 

Tlie  i-arapace  uliows  llie  fiiwnn'H  eharacterislii-  of  /'.  fiiaiiriii'  (Rate!'  and  P.  inifaigalorin, 
Andereon,*  namely,  a  linear  luugilndinal  llxmire  on  either  nide  miniiii);  from  the  orliit  to  the  |MMiterior 
maririn,  and  a  short  tranHverm  fisHiin?  criMwinK  hraiiehial  marvin  jniit  aUive  the  seeimil  gmir  of  feet. 
Our  BiHi-ieii  is  so  cIciBely  allied  to  /'.  inrettigntori*  that  it  may  prove  to  lie  a  wilisp^-eieH  of  it.  It  diffen 
ssfollowx:  Branch ioM^^I  spine  on  anterior  margin  instead  of  Udiind  it.  The  niHtrLnii  reaelien  just  tii 
end  of  flrxt  joint  of  antennulary  peduncle  and  in  nmall  s|)e(;iniens  falls  short  of  it.  The  nwtrum  sloiie?" 
iipwani  at  a  greater  angle  tlian  in  P.  i»reiiii/ainri»  for  itH  proximal  two-thinlii;  ilixtal  tliini  hnrixontal. 
notdeHexed.  Sixth  ahdoniinal  segment  only  a  little  inore  than  twiw  the  fifth  in  length.  Inner 
hranrh  of  antennulary  Hagellum  only  three-fonrtliH  tlie  length  of  l^ara)>al'e,  exi-hwive  of  nwtnini. 

This  Hpc«'ieM  m  in  some  reepectH  internieiliate  Ix-tween  /'.  iiiiviliifaloriii  and  J',  fixxiiriu;  tm  in  the 
length  and  breadth  of  the  sixth  abdominal  Hegmentand  in  the  h'n>!thnf  the  anti^nimlary  flagella.  The 
position  of  the  branch ioBtegal  spine  is  an  in  i'.fiamnu. 

nimensions  of  female:  I.«ngth,  68.5  mm. ;  length  of  earapai-e,  inclndinn  roHtniin,  22  mm. 

The  type  eiiei'imens,  a  female  and  3  smaller  imperfect  females,  were  talien  in  Ihe  trawl  in  Maya- 
gafz  Harbor,  2*20  to  225  fathomw.  rocky,  station  6070  (Cat.  No.  23783). 

Oeniu  ZIPHO?EHEITB  Smith. 

Xii}h«,meui  Hniilh.  TniiH.  Conn.  At-ad.  Bel.,  n.  :!T,  IWU. 

Fourth  and  Itfth  i>ereiopiMls  veiy  long,  the  )>ro]K>dL  multiartirnlate  and  flt^^ellifonn.  Mandibular 
palpus  two-jointeil,  the  dintal  ><egrnent  much  lat^r  than  proximal.  Knili>gnalh  of  lintt  mai:illa  Hliort 
and  nnsegniented.     Fonrteenth  somite  withont  liranehiii',     Antenniilar  tiagella  longer  than  iMrajiaiT. 

Xiphopeneu*  krojreri  (lleller). 

iynmitn^n-i  Heller.  Blu.Ber.APHrl.Wlw.Wlen,  ii.v,  1  Ablh..  42n,  pi.  n,  (.  .■>!.  IM'J. 
Xrithopeimt  harUII  Smjlh.  Tmiu.  Cunn.  Amd.  Oci..  n.  W,  pi.  i.  f.  I.  IN6U. 
JTJpAiqimmiitniiHri.Sinilli.  Proc.  V.S.  Nat.  .Huh.,  viti,  )»<,  IKK.^ 

Cervical  and  branchio-cardiat;  sulti  very  distinct,  together  Forming  a  nearly  Htraight  groove  from 
near  baaeof  antenntealnuBSt  to  posterior  l)on  I  er.    Koslrum  very  long  and  slender.  ei|Ualing  or  exceeding 

I,  f.  I.  iwin. 

..  Zoiil.  /«i«ji((i/ii/..i'.  CniHliuTM,  part  vii.  |>1.  ii.i.  fimt  i,  in.  ib. 
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i-«Tiiiiai'e,  »[ianne<l  IxOiny,  liawil  jtiirlion  Brunei  almw  wilh  it  thin  aiul  hi(th  cariiiH  wliii'li  fxtcnils  Iwi'k 
iiIHin  tlie  mrapate  for  a  nhc.rl  ilintHnrf,  fnmanl  hk  far  as  the  <■)<«,  aii<l  aniie<i  willi  (he  sh(ir]ian<l 
pruiiihient  teeth  anil  at  its  piwUriDr  cxtrciiiity  with  ariotlicr  tmith  w|Mrateit  by  a  iimviihratili!  si«ce_ 
Anttmnip  Inii);  and  Hleiitler;  )>e<)un<-)e  with  i>ii1y  a  very  Hiiiall  lainellifonii  appt-nilagp  <>ii  thi^  iiiKiilf ,  n'hi<-h 
is  not  fiiliareoux;  fUfipjla  very  long  am!  sleiiilcr.  t'mirth  and  liftli  paim  ii(  lliorat^if-  It^  very  liin>t.  Ilie 
t<<nniiutl  ^e)cnientH  very  Hlmiiler  and  HaKellifiinn. 

T«n(!th,  about  5  inrheH. 

MayaKiiGE  and  Arroyo,  Porto  Rii'o;  |.lfiilifni.  ('arav<!llas,  Provitic-  of  Baliiii,  Braiil  (Smitli); 
Kio  de  Janeiro  (Elellcr);  AbrolhoH  (Kinj^tt-y);  Ma<-i'ir>,  Htate  i4  Aitw'nut,  Kra?M  ( i:r»i)ncr-AKaiwi» 
Kximl.  1399). 

Oenoi  BICTOBIA  Kilne  Edwards. 
Sirymiii  Milne  Edwitrrts.  Ami.  Sea.  Nnl.,  xix.  M4.  IRW. 

Inti^imeTit  rigid.  Carapace  surmounted  liy  a  meilian <ientatp  in-sl.  Al>ilonn-ii  raniiated  alK>ve 
ai«l  huviii);  several  furrows  which  give  it  tlie  a]>|Nharami>  of  Ik-iiik  wul|rttire<I.  Tnink-lem'  without 
exopoits.     I'leopoilfl  ail  eingle  tiranched. 


Kfi/  lo  the  PutU)  liimn  ijircin  of  thr  gniui  Slryoiiiii. 
Sicyonin  Icerisata  Stiiii{iHoii 


.  rK«™li™il  wElhtliTCCifeihonpnrapaoeBini  tworai  ro^runi , tniualn 

'.  r»ir«l  rn«t  wilh  Iwolwlh  on  mmpin'ciiiiil  three  on  roslnim " (Ln-mf.'* 


.s;.;«™i,i;MTiV7n*(iKlfinpHm,  Ann.  Lyf-.  Nat.  Hl«.  N.  v..  n.Wl.  IMl. 

(^rapaiv  with  thr^e  dorsal  etguidiHljiiit  lentii.  Koslnnn  lontr,  rs'wliing  nearly  t<>  end  o[  aiilennuiur 
)KHliiut-li>;  uj>]ier  loarpn  I'oneave,  witli  two  t4.i'th  aliove;  extremity  ui>tnmi>d,  tnincate,  will)  two  or 
three  r>|iinifonn  teeth.  Antenimlar  jiediiiieic  long.  Kxtenial  iiiaxlllitieilK  eonmderably  longer  than 
aritetitial  {Hilunele.  Third  )itur  of  feet  exireeding  tlie  external  n)axilli|ie<l8  hy  length  of  lingers  ami 
half  tlie  pahn.     AI)domen  with  sharp  median  carina;  ^des  ahnoot  smooth,  with  shallow  ^oilri. 

Ijength  of  female  from  tip  of  rostrum  to  tip  of  teltton,  -U)  nmi.;  length  of  <»ra,)>a<»  and  roslruni, 
1K.2  mm. ;  length  of  rontmni,  6.8  mm. 

The  Porto  Rican  epei^iniens  are  all  smaller  than  tlie  si>evimen  nieflHnre<1,  \  few  of  them  have 
six  dorsal  teeth  insteail  of  five,  either  four  on  tJie  i-arajiaee  projier  or  three  on  the  rostnmi, 

Charleston,  H.  C.  (StimpHoii))  Mareo,  Fla.,  1  to  :i  fathoms  (II.  Ilem]>hi1l,  coll.);  I'imla  ltasi>B, 
1  fathom  (H.  Hemphill,  coll.);  Charlotte  IIarl)or  (W.  H.  Pali,  •i>ll.);  BaraxoU  Hay  III.  Hemphill. 
i-olL;  alwi  reconieil  by  Kingsley);  off  Ht.  Martin's  Reef,  17  feet  (J.  F.  Moser,  coH.l;  St.  Tlumias 
l.lUnilniM);  Sal«nil1a,  Uniteii  States  of  Colombia  (A/liilnm).  I'orto  Rieo:  Mayagiiei!,  mi  roral  reef; 
Mayagiiez  Harbor;  off  Vieques,  6  to  16  fathoms,  stations  ll()85,  It0!l2,  and  ftODK;  off  Ciilehra,  15  and 
15l'  fathoniH,  stations  8087  and  tmS;  off  Humaij^ao,  ill  and  12i  fathoms,  sUtions  «)S»«  and  WWfl, 

Bicjronia  dorsalis  Kingnley. 
.v/rvHiii 'Inraif fa  Ktnuat?]-,  Pnw.  .\>'nil.  NaI.  Sri.  Phiia..  IXX.  1STN.  »7  (Vi. 

Carapat^  with  a  tooth  a  little  behind  tlie  middle  and  another  near  roxlnim.  Ho.-'trum  >>hort, 
reaching  slightly  l>eyond  eyes,  extremity  (leprewted;  upper  margin  an'uate  or  (vinvex,  anne<t  with 
three  teeth  above  and  one  below  near  tip.  Anlennntar  pedimirle  short,  the  thinl  joint  half  as  longaii 
sei-und.  External  maxillipeils  shorter  than  peduncle  of  aiitenmi'.  Third  i>air  of  feet  rtwhingalightly 
beyond  external  maxillipeds.  AlKlomen  deeply  cariiiattHl  and  pulll'tal<^  lateral  maivinx  of  Kegments 
trunratc,  anteriorly  angular,  or  with  a  small  tootli,  the  tliird,  fi^urtli  and  filth  st^ments  in  the  full- 
gruwn  individual  with  a  postero-iateral  spine. 

[Kmensionsof  female:  Length  from  tip  of  roHtnmi  to  tip  of  lelson,  iM)  mm.;  length  of  caniiiui-e and 
nistrum,  21.5  mm.;  length  of  rostrum,  4.S  mm. 

Porto  Rii'an  atieoimens  are  nmch  smaller  than  the  above. 

Penaaciila,  Fia.  {S.  Steamt,  i-oli.) ;  Gulf  of  Mexira,  30  to  »K  fathoms,  stations  240:1  to  ^Wiy  ( Allmlnm) ; 
Fort  Jefferaon,  Fla.  (type  locality );  oft  Key  West,  4ft  fathoms,  station  2:118  (.IW«i/™m);  off  Carystort, 
60 fathoms,  station  2641  {.4ffNUn«M);  BtniitJ^ of  Florida,  56  fathoms,  station  StKffi  (vl//>ri(ni>u);  off  Hatuina, 
230  fathoms,  station  2:{21  lAHxih-'Heiy,  Salianilla,  Unileil  States)  of  Colombia  (.l/Wmw) ;  Bertnudus. 
(Verrill).  I'orto  Rii-o:  Mayaguea  Harbor,  12  to  1«  fatlioms,  sUtion  (i061;  off  St.  Thomas,  20  to  2:t 
fattiomt),  station  6079;  off  Vieques,  6tu  16  fathoms,  stations  6091,  ((0!t2,  and6(KM>. 
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Tribe  CARIDEA. 

BimIv  iieiiemlly  laterally  ccimprpRnofl.  Aiit<-nnule!<  witli  a  threc^joinlcd  [leilunrte,  usually  [ur- 
niHlxNl  withanoxlcrnol  liasal  Npiiioaiid  two  nr  three  HaKelln.  Anlcnnal  wale (ntuerally  welt  ileveUi|>ed. 
External  maxillipi^lH  itenfrally  iMilllorm,  One  or  Imlh  nf  tiie  fiml  two  pairs  of  feet  may  lie  chelate, 
the  three  post«rior  pairx  always  iiini]ile.  AlHloiiien  lonj:,  the  Kiiltv  priKhiceil  dnwnwanl.  (iilla 
pliyllobraneliiale. 

Family  LYSHATID*  (Kinnsk-y,  1878,  lysmatinK). 
MKII>/E  Bate.  t8H8. 

RoBtrum  liori 7.011  tal  with  the  dornal  Biirfare  of  the  earspaee;  mandibleM  without  a  nitti'ig  eilp; 
ADil  without  palp;  Snrt  pair  of  trunk-leKH  more  or  lei«  ehelate,  and  titrimtn^r  than  the  xeennd,  hut  not 
80  long;  second  minutely  chelate,  with  tsrpus  Hutxlividiid. 

Oeau  PB0CB88A  Laaeh. 

/■roffUMLMch.MBl.Voilnph.Brtl..  text  to  |.l.su,  July  I.  leiii. 
Xila  Rf«so,  HiBi-  Nil.  fYiisl.  NiPf.  W,  IMIl. 

Rofltriim  flhort.  Anl^^nniitie  III  flagellate.  ()(  the  Hagella  of  the  aiitetinnlie,  one  is  loii^,  Iht 
other  Bhort  ():ie  of  the  tnmt-legs  of  the  lirft.  jiair  i-lielHti',  the  other  simple.  Carpus  of  weoond  pair 
elonf{ate,  miiltJarticulatp. 

Processa  caaaliculata  I•l■a<^h. 

Procrna  eaaitlieutala  Learh.  Mai.  Poiloph.  Brit.,  pi.  xu.  »iwi  oorrw^ioiiillnR  tcKl.  July  I.  Vtlh, 
SIta  eilutit  Kli«i,  HW.  Hal.  Cnal.  Nf™,  B,  pi.  tn,  I.  3.  1818. 
AVitahmnndfmnolfaiiLin,  Ann.  N.  V.  Aisd.  Hrl..  xn.  liiW.  pi.  ;cvii.  1,2.  I9U0. 

CTarapai^  smooth.  Boctram  blonder,  al>niit  half  oh  Iohk  ai>  ■'ye-Hlalk!',  unarmed  exeept  at  apex, 
which  is  obdcurely  hifi<I  and  fumiBfied  with  a  few  long  hairs.  On  the  antiirior  margin  of  the  <srapMi¥ 
a  spine  below  the  eye.  Antennal  Bsale  as  long  as  anteimiilar  peduncle.  Antennal  peduncle  reaching 
aliout  to  the  end  of  secoixl  joint  of  antennular  |>edunele.  First  pair  of  feet  rather  stnni,  reaching  a 
little  beyond  antennal  ncale.  Right  or  chelate  (not  with  the  |ialni  a  little  longer  than  I'Arpus  or  fiiigent. 
I-eft  foot  of  first  pair  with  dactylus  alwut  nne-foiirth  the  length  of  pmiMMlus.  Ileinaining  feet  slender 
and  lon^;.  Second  pair  unc(|ual  in  length.  Meral  joinleof  thinl  an<l  fourth  jmirs  armed  IteneAlh  with 
sharp,  slender  apiimles.  American  H)ieciiucns  have  the  legs  more  slender  than  in  the  Kurupean  apei'i- 
mens  with  which  I  have  (;onii«red  thi-m.  They  reseinhk-  in  that  roHpect  the  variirty  of  A'.  ntiiliK,  which 
Bell  name<l  jV.  euiiKhii. 

Europe;  Madeira  (StlmiiHon);  Japan  (Ortmann);  off  North  Carolina,  .12  and  2S  fatliainit,  ntation^ 
2605  and  2606  {Jf6a/r<-jw);  Marco,  K1  a.,  I  lo.t  fathoniH  (II.  Hemphill, coll.);  Key  West,  Fla.  (H.  Ile)ni>- 
hill,coll.);  west  coast  of  Florida,  I7and45  fathoms,  stations  50(i() and  .IIW  {OnnHpim);  (inlf  of  Mexico, 
off  Cape  Ban  Bias,  Fla.,  25  and  111  fathoms,  stations  2.170,  2H7:i,  and  2402  {AIlHilnuoi);  Old  Providence, 
West  Indies  (.-l/bntrosi);  Bennndas  (i:.  Krown  (jioiHle,coll.),  also  reconteil  by  Kan  kin.  Porto  Kiro; 
Boquemn  Bay;  off  Vioques,  12i  fathoms,  station  GOS^, 

Family  ALPHE1D.S  Milne  Edwards,  1837  (Alpheens);   Kini-siey,  1878  (Alpbeins);  Bate,  1888. 

Rostrum  tuinute  or  of  tuotlcrate  size;  eye-stalks  short  an<t  usually  more  or  ]ern  i«vered  by  the 
projection  of  the  frontal  margin  of  the  carapace;  mandiblen  with  a  cutting  e-lge  dlsliuirt  from  the  molar 
process  and  a  one  or  two  joint^l  pal|>;  first  pair  of  tmnk-kgs  robustly  chelate,  often  unsym metrical, 
the  second  j«ir  long  and  slender,  minutely  chelate,  with  carpus  siilKliviiletl. 

Kfy  In  Ihe  Pnrlo  fiiciin  gniPTa  of  the /imiln  Alplieiilii'. 
A.  By«i  Foverpd  by  carapace. 
B.  <?Brap«ce  not  crinale. 

C.  Thoracic  Seel  with  opipodfi.    Proportiw  n(  iBise  chtifiMil  coiiipTe«wl Aliihew 

CThoiBCic  leel  witlnml  cpipmls.    l"n>podii.i  ot  laiye  c  hell  pert  i>ylindri™l .■ij/iuiliilifni 

W.  Carapace  crlstme ,/nu»jiniwui(ii 

A'.  Eyw  with  Stalin  pmjecll.ig  well  In  B.lvanccolcannaui> AuIimuU 
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Qano)  ALFHB08  Fkbrioiui,  Contitee. 
Alplinii  FBhrlPdir  Siiippl.  Rninm.  Kjmi,.  seo.  ITW:  c.iuii.'.iT.  Ann.  Sci.  Kill,  IN],  ZnoL,  tx.  SM.  IKW, 

Curspare  xinooth,  Kmitram  of  variable  shape.  Orbital  arfhcn  nsLially  very  cinnplpte,  Jwilated 
by  »n  orliito-mntnil  ile]>r(ifl)iioTi  anil  an  orbilo-anlciinal  railcnti;  fomiiil  by  exi-iiwivc  il<'Vfli>piiit>nt  of 
extm-ivtmf'fll  R)iinft<,  of  which  Ihe  (Hiint  frei]tient1y  remains.  N'o  jiterypMtniiiian  Kphif.  Anroiiiuiles 
witli  liaxal  article  anil  spine  rtMlu(«il.  DisUI  article  <if  third  n)axilli]>nlM  ilmwn  out  tn  a  gNtint  and 
almfwt  anarmeil.  Thoracic  [eet  with  epipodM.  Flmt  pair  with  an  aRyiiimf'try  iiHiially  very  iiiarke'l. 
t'arpuH  very  fihort,  hemtHpheriisl.  Chelte  ilepreaseil,  of  variable  fomi.  Thinl  to  liflh  [Mtim  of  feet  willi 
pro)>odi  i^ronftly  tipinuloiix;  dactylt  luiually  eiinple,  HiiinetinieR  lanifcilute. 

A'r!j  III  Ihf  I'lirUi  Himii  ii)trri'''  <if  Ihf  grnti*  Alphriu. 

K.  Orbit  with  a  small  xplne  on  Ihe  margin, 
r.  Prnpodus of  larKi; rhvllped  tinUheil  mi  bolh  margliu'. 
II.  Banal  anlennal  gplno  very  "horl.  mil  ivuchlng  neoond  negmcni  ol  ani^nnnla.    Aniennal  »Txlc  no  longpr 

than  anlennular  pcduni'li- imnTwnWw 

[>'.  Ba8a1  ftTiienrail  epine  ri-aphlng  uppomj  oeRment  o(  anteiinula.    Anlennal  urate  lonKer  than  antciinular 

pmluiwle *Ti«(irn 

f'\  l-ropodiw of  Inufi;  cbelipe*!  not  notehefl on  marglnii ...JitnimHt 

B',  l>rl>l(  without  ng|ilnp, 

I-,  NotBWBilanifnnHliqiliie rnitvl(fmnt 

C,  A  bawl  nntential  spine. 
|i,  Orblial  Durxln  lonnInK  a  projertlnir  Inoth.    Both  KurfHpni  ol  large  hand  with  a  longitmllnHl  untove. 

bi-iween  t he*e  groovtM  s  tiinth jmrtanlii 

!>'.  (trbltal  nmricln  Himply  roimded.  without  a  Iwilli. 

E.  Handii  of  larRe  ehellped  nolphi-rt  on  Imth  marsln." krtrmrliirlit 

V.'.  HalulB  not  nolrheil  on  the  nwrKlua. 

F,  Hand  with  twolnnKitnilituil  gmovoson  outer  nurfatt ronlmlipn 

F',  Hand  with  one  groove  on  oilhGrniirfaiv  leadlnit  trom  pollcx ybirli/iiii'i. 

A',  <»mpare  wUb  a  mrilliin  iqiini'  iil  Inw  of  roHlniin,    A  long  xplnc  lielivctii  rOKlnmi  nntl  fj,-^ nmiiifiiK 

AlpheuB  macroch«les  (Hailstone). 

Ilippi^glf  muTorltfIn  Hallrionp.  UaR,  Nat.  HIbI..  vim.  pp,  395.  6!8.  f/a.  .'A3,  Isti. 
Al^ixrtu  m/^irMrt  Norman.  Ann,  Mag,  Nat.  Hint,  |4),  ii,  175.  INiH. 

RfiHtniin  a  short,  atiile  Hpine,  iniich  xhorter  than  hml  antenniilar  xpfcmcnt.  Orbital  iitanrin  nilh 
a  smaller  spine,  1«h<  ailvancecl  tlian  roxlnim.  Thinl  antennnlar  si>Ki»<'nt  half  »!•  Idiik  bh  xiiiriiil. 
tiasiil  scale  broad,  triaiijtnlur,  tip|ieil  with  a  xpine  reaching  nejirly  to  stiimil  Ne^^iiii'ol.  Antennal 
puluncle  longer  than  Hnlcniiular.  Si'ale  e<|iial  or  nearly  eigiial  to  anlt-nnular  iNilniii'le,  Ba.iHl  spine 
very  short,  shorter  than  aiit<'nnii1ar  wale.  Propodns  of  Xaxfff  fheli|i«<l  niiich  iitnipre»«Hl,  with  iipiwr 
anil  lower  marj^ins  notehetl.  Dit^l  [icirtion  of  outer  faoe  with  three  Inniotiiitiiia)  Iiirnuvs;  the  cre-t 
between  inidille  and  lower  furrows  [irulonifoil  into  a  Hpine  lii-twtH'ti  liases  of  lintn-r^.  Sujierior  niarj^n 
of  <lai-tyluH  with  a  thin,  shar|>  edtje.  Kinaller  i-heli]MK]  also  bniail;  propodiis  with  lK>th  iiiai^ins 
iHitcheil,  upper  noti-li  very  feeble;  onl<'r  face  markeil  with  shallow  (t'^'"*'"'.  ""''  "  spine  at  baiie  of 
flngem,  nimilar  to  those  In  the  larfie  <'liel1|)e<l,  hut  letw  stront;.  The  carinl  jointu  of  the  Hei'oml  (lair 
diminish  ss  follows;  Firal,  seeond,  filth,  fonrth,  third;  the  first  or  proximal  joint  lioioK  the  longest, 

I,«iigth  of  Eum|K>»ii  s|>e<:inien,  24.8  iinn. 

A  lar)ce  chela  of  a  small  stiei:inieii  of  this  east  Atlantie  species  was  IJihi^ii  in  Maya^iiex  HarlM>r, 
Itfl  to  172  fathoms,  slation  eTNtO.  In  thin  claw  the  distal  extre'nity  of  the  upper  muncin  is  spiniforiii 
instead  of  lobiforni  as  in  the  larse  Kurupeaii  specimens  that  1  have  at  haml;  the  sn|>erior  (iirrow  of  the 
outer  faiTe  is  lonicer,  ext«ndin);  twn-thinls  tlie  length  of  the  (Xihn.  The  iiiannnal  notches  are  slight. 
It  is  possible  that  this  claw  lielonjjs  (o  a  distinet  sjiecieH. 

A.  minTiH-hflpK  is  known  fniiii  Kunipe  and  West  AfriiM, 

AIpheuB  deutipaa  Gui'-rin. 
Alp^aailaUlpet  au«rln.  Exp,  Scleni.  Mnn>e.  part.  Zool,.  »9.  pi.  xivit.  1,3.  IKi:;, 
Alpknit  emvlH  Un^rin.  In  IjiSagrs'K  Hist.  Oil «.  I'll  |iarl.  VII.  p.  XIK,  pi,  II,  1.9.  llt.T. 
Aliilu^t  (rniu>vT*wlnrtKli"  KinRHley,  Bull.  V.  K.  'ii-ol.  survey,  iv.  196,  luTK. 

Rostrum  a  slender  Hpine,  not  reaching  seifnid  antenniilar  sefiment.  Orbital  marpn  with  a  small 
spine,  less  advanced  tlian  rootrum;  on  the  mar^n  Is'tween  rostrum  and  iirbilHl  spine  a  thin  laniniaie 
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liil«'.  Tliinl  «i;iiii'iil  lit  iiiilt'iimilar  ]H'iiiiiiolp  halt  no  linis  n."  wiMiiiil.  Ilatuil  fcalc  nlnirl  anil  l>n>iii), 
tL]i|HHl  with  11  HiiiiK',  ikixl  full  iiiK  far  K)i<irt  <iC  wriuicl  M-jfiui-iil.  Atid'miiil  ixhIuikU-  longer  than  aiilcnniilar. 
iUiii'al<<  iiiti'rmi-<liHti-  in  h'ii){th  l>i>twi-<^ii  thi>  two ptHhint'liiH;  Hphic  of  xtaik-  long,  |mijii'tiiiK  well  lipyiin<l 
lilnih'.  liam]  Hi>hii.'  n'at'hiiiK  line  •<(  iiiitcnur  iiiur>>iii  <'f  Mryt  atilcniiiilar  Hi'gincnt.  I>ni|Kiilim  of  lai^e 
<-hi'li|ii>ci  H-ilh  iiiijHT  iinil  li)Wfr  marKuiii  iicitt-hiil.  hiftal  imrtinii  ii(  imtiT  !am  wilh  Ihiw  lunftitoitinal 
fnrroWH;  crmt  Itetwe**])  iiiiihllc  anil  Iiiwit  himiwn  ti>niiinal<<N  hi  a  npine  )K!tw<>eii  liaHef  ■>f  Aniien',  ax  in 
.1.  iiinentrlipU-n;  upper  fiimiw  ronthuipil  jxiPli'rior  In  iioli'li  by  an  ()h)ii|iie  tnrrnw  paik^ing  over  nn  tn 
inner  fai-o.  Sii|ierii>r  nmrgin  of  ilaclyhiH  winicuhat  thirkeiiiil  ami  ninnil<-<).  Sitiath'r  Hi('li|H><l  similar 
to  Ihftt  cif  iimmirhflni,  biit  Ihe  marjnnH  of  pro|>ortHfi  are  dit-ply  nnteliHl  anil  the  wiiierior  griHivo  of  the 
ontor  Caiviiicitiliqueanilenntinnedon  iiitwr  fai'^-,  ax  in  the  larRe elielijit'"!.  Small  ehola  of  fenislc  iiiiii-h 
more  Hipiiiler  anti  with  Imijn-r  flnjierH  than  in  male,  ('anwl  jiiintK'if  ^^■elm[)  (nir  <tiiiiiui!>h  af>  followK; 
Fintt,  He<Mn(1,  ftfth,  fourth,  ihint. 

Length  of  European  Hjieeiinen,  25.3  mm.;  Porto  Kinan  H|iecimenH  all  wry  mnall. 

Mediterranean;  Cape  Venh'  Islaii'lH  (StimfiHon,  an  .1.  Ktrr/iliirhiniH);  Itennniliu',  (i.  K.  OinhIo 
(KlnicHley);  ("'"ha  (Uuerin);  Key  Went  (Kinpiley);  SaniA  Rarlmman.i  San  niiyii  (KinRPley).  l"oHi> 
Rini:  I'nirto  R«.«l;  Ptaya  .Ic  Ponco;  Am.y.;  F.ns'iiaiia  I  Ion-la.  Oil-'hra, 

Alphsua  formoaus  (iihlieia. 

KAv.  S,±.  Ill,  ISfi,  (32),  isr*. 

*.  ai  i«ii,  viil.  vn.  r>  vin.  i<l.  n.  f.  m.  IW7. 

RiMlriim  flat,  narrow-triangiilar,  IxyinninKHt  |iiinti'riorlin<'iif  tlie  fVisi,  lonK-poinleil  au<l  reoehin); 
or  nearly  n-aehing  M'lviml  antennnliir  (■eKni'""'-  Orliilt"  with  ii  cli>inh>r  iipine,  mm-h  Hhorler  than 
riK^tnirn.  Aniemiiilar  n'ule  civerreaehing  flixt  xiyment;  »e<Mnil  M^niinit  a  littlu  Icin^T  than  tliinl. 
Anti'imal  ]ii!ilnm'li<  loiitn'r  than  aiitennnlar;  w«.ie  a  little  limtn-r  than  |H'<lnni:le.  liaxal  Hjitne  n-ai'hin>; 
(inly  to  wi-iinil  antenniilar  n-^ment.  Ilanil  of  lanti'r  clifliiiiil  coinprt'SMil,  without  nolehcN  or  )!r<Kives. 
nat'tyUlf  aliont  (u-o-lift.h!'  the  length  of  [)alin.  niovin);  horizontally.  Ilan.t  of  miall  eli<'li|X'rl  very 
Kleniler;  lingers  ax  long  af  iNiltn;  a  Hpine  on  inner  faee  of  |iahn,  at  lnuie  ol  the  ■la<aytii!'.  The  earjial 
jointH  lit  the  miTinii  imir  iliniiniKh  aa  tollow:':  KirHt,  fifth,  wconii,  thin!,  fourth:  tin'  lirnl  joint  Iwire  the 
length  of  Heiiinil. 

Ijength  of  ovigeroiut  female,  17.1!  nun. 

Porto  Kii-o:  Mayn^ne^;  Maya^ues  Harlvir,  4  to  i>  fathoniH.  stal.ion  imsi;  I'laya  tie  Pont^;  off 
Hiniia^-ao,  ltMaII">iin>'la'ionli«l«;  Knwnaila  Homla.  (^ulehra;  Kajanl.i.  Ki>y  Wewt  ((iihlies);  Ciiha 
(Unerin):  IWrnrndaw  Ki.  Brown  (i."«ie,  mil.;  alw.rff-or.h-1  l.yVerrill):  .Valal  t„  Mai-eio,  Brazil  (Bran- 
ner-AjjBsniK  Kx|ic(l.,  IWMI), 

Alphsua  crtetulifroaa  Kathhiin. 

^(/jArii.i*-«u-ijuiHii*i'.>fiiirk,  Jour.  Lliin,  Stx:  Ijnicl.iii,  Z.ki1.,  xx,  WU.  lifliU|ii«'  Dmiiil. 
Ali-l-»'--ri'lal(froiw}{mbtittn.  Prw.  WaxhinsKin  Ar-H<1.  Sil..  ii,  lU.  lyOU. 

On  Ihe  meilian  line  liet ween  the  eyen  iwa  thin  shar|n:rw"t.  tcrmhiat.ingin  front  in  awhort  nptnrne<l 
roxtral  tooth,  only  s1j)ilitly  advanced  lieyuml  the  orhital  hoiidt,  whieli  have  ronn<le<l  iiiancinH  wilhont 
Hpinew.  Hei.'ond  m^mnnt  of  HJitenniilar  peiliinHe  nearly  twiiv  as  long  on  tliinl.  Winle  wry  I'liorl,  not 
reai'liing  sw-ond  in^nent.  Antenual  acale  a  little  longer  than  anienniilar  jiedunelv  ami  ;i  little  shorter 
than  aiitennal  ]ie<)nnele;  itx  thickem-d  'inter  ]MirIion  very  wi<le,  tenninating  in  a  i<|iiiie.  extending 
eoiii-iderahly  beyond  tho  thin  inner  hiaile.  No  Iw-ial  sjiine.  I'miKKinH  of  large  eheliiMsl  almost  i-vlin- 
ilritut,  very  xlightly  eomprpHsed,  in  general  aiipearanci-  wmooth.  A  faint  notch  on  upper  margin  near 
daHylus.  On  theoi)t«r  HideaHlialliiw  l<mgitndinal  groove  ucrowi  thefioltex,  whieh  if  eiiiilinne<lai<hort 
dislaiiee  on  )>alni.  I>aetyhi»  a  little  Itiiri  tliaii  half  the  length  of  np}it^r  margin  of  pahn  and  niovta 
horizon  tally.  Smaller  hand  xiimewliat  nsK-inhliv  the  larger.  exiv]il  that  it  in  leiw  twinteil,  Iwet  eylin- 
drieat,  with  daetyhiK  and  Ihiiiiili  straighter  and  relatively  longer.  The  carpal  jointf  of  xeeonil  pair 
diinininh  as  follows:  Seeimd,  fifth  and  tirHt,  tonrtli  and  thinl;  the  seeond  Iieing  a»  long  as  the  third, 
fourth.  an,l  fifth  together. 

U'nglli  of  an  ovigemiiw  female,  Hi.7  mm. 

I'orto  Rii-o:  PlayadelNiiK-e;  Arroyo,  on  Light-houw Reef;  Knwnada  Honda,  t^nh'hm.  Fernando 
Norouha  (P.HTm-k);  Maeeio,  Brazil  (Bran Tie r-Agawiix  Kx[ie<t.,  IH1I»). 
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AlpheuB  floridanus  KiniExIcy. 

AI/Ji'K'JI-rMnnHii  Klnijidry.  Bull.  I'.  S.  Owl.  siini-y.  iv.  I«t.  IN7h. 

EtiiHtnini  a  Hharji  spiiu-  falling  far  fhort  of  tliu  hci^hiii)  aiitrnniitarKci^mcnl.  Orbital  maniiii  nuindeil, 
without  a  M|rine.  Sti'imil  anti'iii:iihir  w-jriiiciit  very  lonjj,  iimri'  tlian  l«-i<'t'  an  lonji  an  lliinl.  Si'ali'  virj- 
Khort,  itx  Kpiiiifnnii  li]i  n-A<'iiiii)i  linlf-way  lielwi-cii  roHlniiit  anil  niijiiil  Mcgiiii'iit.  Aiileitiiiii  ki'iiIi-  a 
littio  Innptrthaii  aiiteniiiikr  iMilnni-U^i  nntimiitil  iHiliiiirlo  riinxiili'rably  iiiiiK<>r.  IWal  ftiiiic  very  Hhcirt, 
!«»<  ailvani-eil  tlinii  rostnini.  ProjKicluH  of  clieiiiKvltt  florifnttc  ami  niiidi  i-oiiipn-xm-it;  tiiar^'inf  ciiliri'; 
inner  and  outer  surfaiVM  in  lar^i-  flioli]HHl  wiHi  ii  liniad,  wiiallow  priMivc  Ifiiiliiij;  fnun  jiollfx;  mirfaiij 
trranulatp;  dactyliiM  nearly  an  long  an  upiier  iiiarifinof  [lalni.  rroiKnluKiit  ciiiallerclieliiii-il  jiuir-h  nion) 
HiemliT.  fin^rx  t-niixiilenilily  lonfn-r  tlian  jialni.  ()ar|inl  jiiinlH  of  aii'oiiil  jiaii'  cliinJniHli  uf  fiillowx:  Sei^ 
on.l.  tirHt,  fifth  am)  fourth,  and  thinl;  wwmd  nearly  iL"  KniK  ax  tliinl,  fonrt.ii,  and  fifth  taken  togt'tlier. 

l^iiKth  of  Porto  Rir«n  i<[>eeiinen,  41.5  iiiiu. 

Porto  Weo;  Mayague;;  flarlior,  7  to  IKfatlionw,  stations  fiO-TO  and  (MMil;  Piicrlo  f{,-nl;  off  Puerto 
Real,  ft|  fathoiiiti,  ntalion  6074;  off  Kimii  I'riela,  8j  fathoiiix.  station  607r>;  off  Hniiia(,-ao.  U]  falltoiiiK, 
t<tat)nn  ItOEM);  Fajanlo.      Kort  .IcftcrHon,  Fla.  (KiiiRHley). 

Alphsui  heterocheelis  Say. 

Alphfv^  luimrhirllt  Sny.  Jmir.  Acwl.  iN'iil.  Sri.  PIiIIb.,  i,  2tS,  Isii. 

Alphr-n:-  Mr.nfhrtu  IK'rrli'li,  Mi-ni.  N«(.  Aciiil.  Scl,.  v.  STJ.  [.1.  n  (p.ilorrti),  l«9l, 

KoHtruin  m rinal til,  slender,  citiifr  rt-Hi-liiii)^  or  nearly  reai'iiiiig  to  ond  of  liryt  antennnlar  wgiiiont 
(>rt)itat  iimnpii  nmndeil,  witiioiit  ii  xplne.  Sceoiiil  aiit^'niiiilur  siiinient  In'id'  as  loii^  iia  thinl;  scale 
with  a  tilender  tenninal  spine  reai'hiiig  end  of  Hrnt  xeK'nenl.  Anienital  {Milimi-le  as  lon^  as  or  lunger 
than  aiiteiuiular;  ttnale  longer  tlian  antttnnular  {leilinii-le;  lia-ial  fiiiiieveryfihortirciuJiiiig  only  slightly 
lieyond  orbital  margin.  (!heli|M-ili<  very  unequal,  Propoihis  of  larger  eJie1i{>ei1  nnieli  distorted  and 
deeply  and  i rregiilarly  gro<n-ed ;  outer  and  inner  inar;gins  H'illi  a  deep  not<-h  m«r  flngerx.  DactyliiB 
more  than  half  hh  long  an  |>alni,  its  dixtal  niaixin  almost  at  nght  angles  to  outer.  Smaller  flieli|>ed 
very  slender,  palm  alightly  iiotehtil;  fingcrH  pro  jiorl  ion  ally  longer  than  in  large  (-lieli|Hil.  Carjial 
joints  of  Heeond  pair  diminish  as  foilown:  First,  Beeond,  fifth,  thinl,  fonrlh:  the  firtit  l)eing  eijnal  to  the 
sn'ii  of  the  last  three. 

I^i^h  of  Porto  llitan  speeimen,  27.T  mm, 

Piirto  Rieo:  Mayi^ue!'.;  Btxineron  Hiiy;  Arroyo;  off  \'ie<ji:<v  Island,  Hi  fathonm,  station  GOit'J: 
Hiiixres;  Knaenada  tloiida,  ('nltd>ra.  Tli>-  sjiei'imenK  from  Mayagnez,  lliic-uref,  and  station  IMKti  have 
the  TTMttrum  more  flatteneil  at  the  Imse,  aa  in  llankin'H  .1.  Imirirtalrix;  whether  tliii'  last  has  s|>ei'ifi(' 
value  I  ain  unable  to  iletermine. 

North  ('.arolina  to  Rio  de.laiieiro(Kingt<ley);  KermndaB((i.  Bmwndoode,  eoil.);  I ji we r  California 
(Ijjekington) ;  west  uoaet  of  N'ti-aragna  and  Panama  (Kingsley);  Mamangna|>e  to  Mac-eio,  Brazil 
( Bran ner- Agassi K  Ksped.,  ItfiWl. 

AlpheuB  pBckardii  Xingaley. 

y(lpfcriK(mntonHiKlH([«ley.  Prw.  Ai»a,  Nat,  fuM.  PlUla..  mi,  41T,  [or  18T9  (!»«>. 
Atiilu-iulurmuilnitt*'BHU:rhiia,nffrrKept.,  Ziiol.,  ;(xiv,  MT,  pi.  xrv[ii,  I.  3. 1N8H. 
^)„*™.mrii««HerTit:k.  Mem,  Sm,  Aw!,  S<>l..  v,  S72,  pi,  i  looliinid),  lH91(nerS«)), 


Rostrum  earinated,  <»rina  extending  behind  eyes;  extrendty  spiniform  re:iehing  nearly  lo  seM)nil 
lular  segment,  Maq^n  of  orbit  projet^ing  as  a  blunt  looth.  Seinnd  antennular  Heginent  neariv 
twice  as  long  ax  third;  Hcale  aliout  as  ailvanced  aa  rontruin.  Antennal  pedunt'ieand  acale  Kiiliei|nal, 
slightly  longer  tlrnn  ant«ninilar  ]>edunfle,  Propodna  of  ehelipede  grtntly  iTOmpresseil ;  a  triaogidar. 
longitudinal  gnw>ve  on  Ixitli  up|>er  and  tower  Rurfaj«s  near  outer  niarvin;  the  margin  l)et\vtvn  thefi' 
grooves  forms  a  tooth  near  distal  end  of  palm;  lietween  this  tooth  and  tlie  dactyhis  is  a  notch  in  the 
margin;  inner  margin  with  ahalloH' uiniM.  Kmaller  propodn;<  half  as  wi<ie  as  lar^r  anil  Himilarly  formitl: 
a  dliarp  spine  on  distal  end  of  outer  niargin  of  upper  tturface.  ('arpal  joints  of  se^-ond  )iair,  iliininisb 
ae  ffdiows;  Swond,  finrt,  fifth,  third,  an<l  fourth;  the  secind  l)eing  very  slightly  gn-ater  than  first. 

l«ngth  of  Bennudan  e|>eciinen,  24,5  mm. 

Porto  Rii^:  Mayagnez;  Bmiueron  Bay;  Playa  de  Pi>nce;  Arroyo;  off  Viei[ues,  C  to  16  fathoms, 
Btalions  608-5,  6091,  6092,  6095,  6086;  ..ff  f'ulehra.  14}  to  15  tathoiTli",  slations  6086,  BOM;i:  Enseiia-la 
Honda,  Culebra;  Fajardo. 

Beaufort,  \.  C,  (Herrickl;  Key  \Ve«l  I  KiuK'^lcy):  St.  Thomas  (Bale);  Bermudas  ( Bate  and  U.  S. 
Nat.  MuH.). 
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Alpheus  KMtratipes  I'lHVH'k. 

Ali,hr«i  rnitrniitu-/  Piienrt,  Jrmt,  l.lnn.  Kw.  UmAtM.  ZiKil,,  u,  W2,  ItWO. 

('iirapaii-  i-rii'lalp  iM'twwn  pyi-s;  mstnidi  H|)iiiifi>rii>,  not  reaching  sMNind  antonnular  moment 
Margin  olorliite  niiiiirliij.  Si'trniriilfiol  mitcnmilBr  peiliim-lc  KiilM-qual  In  Icn^h;  n| >i lie  of  Hiile  reach ini; 
til  uMiWc  til  nc^iiiiil  M^nicnt.  Aiik-nnnl  Ncale  eijiial  in  Icn^li  to  antcnniilar  |ie<luni-le:  n-iIc  with  a 
very  bniwl  hla<lc,  inni'li  iiluirter  tlian  its  hpiiu'.  Antt-rmal  iNilnncU'  a  liltli-  Ioiiimt  thaii  nnlonniilar; 
Itasal  Hjiint!  alHinl  an  ailvani-int  a»aiitennular  ncalt^.  Mt^ruH  of  lantc  i-)ii-li{>e<l  with  a  iihan>  tiHith  at  iliftal 
end  of  )ni|H;rior  luarvin.  fropodiDi  <i>iii|>rt-KRc<l,  Hulwvatp.  much  higher  than  AnfcerH;  Hlifihtly  twisteil; 
ilislal  lialf  of  outer  face  with  twii  lontritudinal  tcnrnvex  which  converfce  towanl  thumU;  upper  margin 
with  a  »>hallow  groove.  Thumb  extremely  i^hort;  dactyliii<  lees  than  one-thinl  the  length  of  palm. 
Finf!<'r>iofBniailerchelipe<llon|j!er  than  paho.  Thumb  twice  as  wiileal  lawaadactylua.  Carpal  joints 
of  fct'iiiiil  |>air  liecoininn  profcressiveiy  shorter  in  the  foMiiwini;  onler:  First,  fifth,  Hecoiid,  third,  fourth. 

A  small  si)eci('.'',  a  female  with  eggn  measurinic  10.5  mm.  in  lengtl). 

Arroyo,  Porto  Bico.     Type  locality,  Fernando  Nuronha  (Pocock), 

Alpheua  armatus,  up,  nov. 

Carapace  of  female  i^mpresne^l,  hijch,  the  height  being  equal  to  length  exchisive  of  roatrum; 
smooth.  Rostrum  extending  nearly  to  the  second  fipKment  of  peduni-le  o[  antennulie;  narrow,  tip 
acuininatc;  depressed,  upi>er  Burtar*  concave  from  U>hind 
forwanl,  lateral  marginx  fringeil  with  briftltw;  a  ahort  blunt 
meilian  spine  at  liase  on  a  line  with  basea  of  eyC'stalkK;  ros- 
trum aeparaled  from  eye-stalka  by  a  deep  groove.  Between 
the  l)ase  of  rostrum  and  inner  l)ase  of  eyc-Rtalh  on  each  aiile  is 
a  long  apine  with  Blender  tip;  tips  convergent,  rifinB  a  little 
above  level  of  adjacent  jmrt  of  rostrum  and  not  reaching  ex- 
tremity of  eyes.  Although  the  eye-stalks  are  plainly  visible, 
they  are  entirely  covereil  by  an  extension  of  caraiwce;  cornea 
large  and  dark-coloreil,  obtusely  pointeil  in  front.  Anterior 
margin  of  carapace  external  to  Ilie  eyes  entire.  The  spine  of 
antt'iuinlar  iifa]e  is  slender  an<i  ext<'nds  al)out  as  far  forward 
as  the  nistnmi.  Stiimd  joint  of  ptiluncle  al)out  twii'e  as  long 
as  thin)  joint.  Outer  brajich  of  flagellnni  thick  except  at 
extremily,  ami  a  little  limger  than  |Hiiuncle;  inner  iiranch 
Mieniler  and  three  titne^i  ai^  long  as  outer.  The  antenna!  scale 
nenrly  as  long  as  ontennular  |>eiluncle.  It  is  rouniled  at  the 
end  and  has  a  slender  spine  seiwrnleil  from  the  bliMle  by  a 
narrow  slit  extemling  half  the  length  of  the  scale;  a  short 
spine  at  its  outer  inferior  Iiase.  Peduncle  a  little  longer  than 
that  of  antennula;  tlagelluni  longer  than  IxKly.  The  externHl 
niaxi1li))eils  reach,  when  extended,  as  far  oaend  of  anti'nnular 
jieduncle;  they  are  clothed  with  long  liairH. 

First  ]>air  of  feet  missing  in  types|>ceinien;  second  ]>air 
iflender  (right  one  present)  and  a.-  longasimter  anti-nnular  tli^tellum;  ischium  and  merus  sut)equal; 
first  joint  of  i-arpus  alsinl  two-tliirds  a."  long  an  merus;  si'cond  joint  half  as  long  as  first,  a  trifle  longer 
than  filth,  and  twice  as  long  as  tbini  or  fourth,  which  are  sulieijual.  IHgits  alxiul  eijual  to  palm  and 
abo  to  last  car|>al  johit.  The  thinl  fo<)l  n-aches  aUiut  to  last  car|iai  joint  of  second  pair.  Merus  three 
times  as  long  as  ischium  and  twii'e  an  long  as  carjiiis;  il  has- an  interior  distal  spine.  Propoiius 
Boniewhat  shorter  timii  nierufl,  its  inferior  margin  Imrdered  by  nine  long  slender  spines.  Dactyliis 
short,  alioiil  one-fourth  jiroiKHluH,  i-iirveil,  with  a  slender  nail.  Fourth  and  fifth  jjairs  of  feet  Bimilar  to 
thiril,  but  slemlerer  and  shorter;  in  the  liftb  ]iair  there  are  but  six  propndal  Mpinea. 

.Vltdomen  snuioth  and  inlher  short  and  thick.  The  lelson  has  two  pjurs  of  spines  on  its  dorral 
face;  extremity  .-ligbtly  arcuate,  with  u  spine  on  either  side.  I.ateral  lainiiue  Kube<|nal  in  length  and 
longer  than  telxon;  inner  branch  siiIhivhI  ainl  nnunocil;  outer  branch  wilb  an  irregular  transverse 
Butur«'  ai-d  a  long  black  spine  nvar  oiilt-r  l^'rtidnal  angle.     Uasul  si-aie  of  urotHHls  two-spined. 


,    (b)  Kmall  clicliped. 
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Dimensions  of  foiiiale:  l.rn^h  of  l)ody  from  lip  of  rowtnim  to  tipof  tHMni.  25  inni. ;  Ifn^th  of 
carapatv.  lt.<J  mm.;  leii^h  of  cumjiace  to  the  median  apiue  nt  haxe  uf  niftriim,  ti.it  iiiiii.;  heiglitof 
carapare,  7  oim.;  width  of  carapace.  5.5  miii.i  length  of  mii'O'.iil  pair  »f  fei-l,  18  iimii. 

Type  locality,  P.iiic-c,  1  female  {CM.  Na.  2:1784). 

This  Hpw-ie?  ttpproaehen  A.  inlrimienv!  Bate,  Imt  ilittersi  from  it  and  from  all  oilier  sjieoies  o(  the 
frenuH  in  havini;  a  median  doivial  spine  at  liaxe  of  nn-truni.  A  spei'imen  of  .1.  •ini-dl'in,  an  nvlgeroim 
female,  lar^r  than  the  type,  was  taken  in  Kiiigatiin  Ilarlvor,  Jamtuiii.  hy  I>r.  .1.  K.  Unenlen.  The 
riHitnvorbitat  spine  is  shorter  than  in  the  tyjH',  not  reaehlng  l)eyonil  niiihllt-  of  cornea.  The  rostmni 
and  antenniilar  st-Hlef  are  ei|uat1y  ailvan<'eil.     Antenna!  tla^llmii  is  1.5  timeo  the  length  of  Ixidy. 

The  larjfe  thelipt-il  is  missinj!,  an  in  the  type.  The  small  cheiiiieil  has  a  menis  alKiiit  three  times 
at!  lonp  ae  hroail,  inner  marKiiif  spinulous,  outer  nmr^iii  tenninating  in  a  Hinall  Hpine.  Carpns  j'hi>rt, 
fiilispherical,  its  didtal  niartcinon  the  outer  aide  with  a  prominent  tooth.  I'alin  nearly  as  lonKasmeriiii, 
snlx-ylindrical,  narrowing  a  little  dislally,  somewhat  an^lar,  iti<  upper  mirfuce  with  two  marginal  linif ; 
anrfaee  clotheil  with  lontt  liairH  which  arine  fromMtilirou.-'KraiiuIeRiirHpiniiles;  [ulm  wllli  a  sharp  spine 
on  outer  and  another  on  innersideof  itx  distal  marvin.  Fint*ers  lonjier  than  |)alm,  cylindrical,  of  ei|ual 
size,  lient  downward,  tjpg  strongly  curbed,  sharp,  i^roMsing  each  other;  prehensile  margins  very  finely 
denticulate  and  closing  tightly  together.     Length  of  carapaee,  13, fi  mm. 

Q«nsi  BTHALFHEUS  B«t«,  Contiire. 
Svn^pliau  Bau.  ChBlleiiKi-r  Hi-pl..  Zml..  xxiv.  5K.  IHS8:  Cnutl^rc,  Ann.  Scl.  Nst.  (H).  ZiHit.,  ix,  334.  UOT. 

Carapace  smooth.  Front  tridentate  or  trlspinous,  the  orbital  arches  lieiiig  foraieil  hy  the  wetl- 
developwl  extra-corneal  spines,  completed  frequently  liy  a  vertical  prolongation  from  basi'  of  rostrum. 
A  iiterygiMtomian  sjiine  present.  Antcnnules  with  liasal  artiele  the  luiiget>t;  liasul  spine  wide,  eipial  to 
sum  of  two  first  arlieles.  Distal  article  of  thinl  maxilli|)eds  elongate,  armed  with  sln>ng  spiimles  at 
tip.  Thorade  feet  without  eplpotls.  First  pair  very  asymmetrical.  I^rge  cheliiied  with  car|iiis  very 
short;  propoduH  ovoid,  smooth,  entire;  niovahle  finger  very  short.  Small  clieliiieil  with  the  carpus 
frequently  elongate  and  cylindrical,  |>alm  entire  and  smooth,  lingi^rs  exactly  joining.  In  t'orto  Kican 
speciniens  the  t'anius  of  the  second  pair  has  the  first  joint  twice  or  more  than  twii-e  tlie  fifth,  and  the 
aei.'uiHl,  third,  and  fourth  joints  very  small  and  sul)e<jual.  Thinl  to  fifth  jiuirs  with  propodi  feebly 
spinulous;  daetyli  ^ways  bifid,  sometin>es  triunguieulate. 

Key  to  tlie  PoHo  Rwuii  xpecies  ati'l  iiibxpcdeg  of  the  genim  Sifnatphcti:'. 

A.  ADtenaulnr  nrale  ovcrruii'hIiiK  finrt  itnleniiiiUr  Betnneiil. 

B.  DaftylUB  "I  UrRLT  chclliK:ci  l»iiiihitii  halt  tne  lenfflh  nt  palm luinin 

B'.  Dmrt>liiHoflBTK«rt-heli|i.-<iiillHnthHlfiiHlunBB,i|»illn irr;rf".ri.- 

A'.  AntcniiulHr  tcn\e  mil  rcHchlDg  Iwyund  Dm  HtilcnniilHr  turxnivnl. 

B,  Baml  »n(ennal  spine  ulimuBle,  BOrp»«iiift  thewptneot  n-aie Iirrixuuiui  imrfnill 

B'.  Bual  anteni*!  uplnc  shorttr  thiin  ihe  ■piiii.-  o(  so-ile,  but  xtlll  jiiin«wilii(!  l.»-  liisi  unLi.-nn>ilHr  stgrnunl. 

benimanat  [uDfrirunnu 

Bynalpheus  minua  (Say). 

Alpheat  mtnttt  ttar,  Juur.  Aiwl.  NnL  tfcl.  fhlU,.  i,  24.%  IMIS, 

.•1/pA™.  (nVl™jiito(wlhiiJi>,  Cnisl.  ir.  B.  Expl,  Expi'il.,  1,  ,WJ.  idW;  pi.  xxuv.  1. 1.  IW-'i 
Al^/fiii  HiHliyi  Oiifria,  \a  Lsf^HKTN'ii  Hlal.  Cubti.  (id  part,  vol.  vn.  p.  xvtn.pl.  n.  I.».  IK-^T. 
.Iffift.  til  (Mirnit  llerrlrk.  John>i  Hci|ikltu  fiifv.  CIrf..  vn.  .N...  ta.  p.  S7,  IHHB, 
HfpAfM-«iK/rinvBr.6rerirarj«ufHerrick,  Mem.  NaL  Ai-Hil.  Ki'l..  v,  .Wl.  pi,  iv  (mlur«l>,  IWJl. 
fiinnliAau  miBM  CoutWre,  Bull.  Sue.  Entom.  France,  I89S.  Nu,  «.  190,  lig,  4. 

Rostral  and  orbital  spines  iiresent,  the  rostral  reai'hing  t»i  iniildle  of  fin"!  antennular  segment  and 
a  little  longer  than  orbital.  Antennular  Biale  reaching  toalmut  middle  of  wi-ond  sejrtnent.  .\ntennai 
scale  as  long  as  antennular  peduncle,  shorter  than  antennal  iieilnncle.  Ila«al  spine  reaching  t')  end  of 
anlenimlar  segment.  Dactylus  of  large  eheliiieil  less  than  half  the  length  of  jialm.  (.'arpus  of  sniall 
firet  cheliped  very  short,  hemispherical. 

Length  of  I'orto  Kiean  s^iecimen,  ll.o  mm. 

Taken  by  the  I'orto  Kitan  ex|H'<lition  at  Mayagiie?!  Harln>r,  4  to  B  fathoms,  station  HtKiS;  ^TayBgue^, 
on  coral  reef;  Puerto  Keal;  'I'laya  de  Touce;  Arroyo;  off  \'ieqii«s,  15  to  Ifi  fathoms,  ^laliouu  bUQl,  tiUli;!; 
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off  Hiiinai,ao,  Hj  fathoiiix,  flalion  liOW;  off  t'ulebra,  15  l.i  151  fHthiiiii^,  stations  «087,  «(>1I3;  Knt^nacJa 
Himila,  (^iilehra;  off  St.  Tlioinan,  20  to  «!  fathoms,  Rlutioiis  6079,  0080, 

Bcaiifiirt,  N.C.  ( KintQ>ley), to Biode Janeiro? (Dana);  Bem>uiias(Kiii(n'lfy  i;  I'aiisiiia  (  Kiiitwk-y). 
Ill  green  siiongps  (Hprrii'li) ;  Maceiu,  Bra;!i!  (Branner-AgaRiiz  Exik^I,,  IftHft). 

gynalpheuB  Invitnaniu  lougicarpUB  (Herri<-k). 


Koftral  ami  orliital  Hpine^  Kimitar  to  thotie  of  N.  iiimui.  Aiit4.-nnular  naile  iiol  reai'liine  iiiiitf  to 
eini  of  Unit  icKiiieiit.  The  aiit«iinal  wale  in  variahle  in  leiiffth  ami  may  reach  the  Diiilille  of  hwiiihI 
anleiitiular  segineiit  or  to  en<1  of  thtnl  ihv"!'^"^-  Bat<aJ  Hpiiie  of  antviiua  owrn-ai-liintc  KrHl  aiiteiiniilar 
seKiiietit.  The  ilaf'lyliiR  of  (he  lar^r  i-helipe<i  is  relatively  longer  thaii  that  of  S.  iiihiiit;  it  h  still  \e^ 
than  half  the  leti^lh  of  palm;  jialm  narrower  than  in  that  st>e<'ics.  Carpua  of  Miiiall  clidiiH-d  elonKite, 
of  variable  lenglli.  either  eii|i-shajiecl  or  s» hi-y i in il ritual . 

Length  of  Itermudan  B|ie[-iineti,  15.K  niio.     Porto  Kii»n  sjiei^ linens  nmeli  smaller. 

Porto  Ki»>:  Mayaguux  Harbor,  22  to  3:^  fathoms,  station  60»1;  off  Vieques,  12J  falhomit,  Hialiou 
(W!>.5;  oS  m.  Thoman.  20  fathoini<,  station  mnO. 

Florida  Keys,  Bahaina'4,  and  Antille)<.  in  lirown  siunge,  llircinia  anita;  Bemiudas  (<i.  Urowii 
Goodoand  tieorge  Hawes,  coll.). 

SynalpheuB  IcBvimanuB  parfaiti  ( 'otitiere. 

SipialiilirHi littiaiauhf  \aT.  txir/niff  Cuuli&re.  Biill.Ms.*.  Kitloiii.  Fniiiii'.  InW.  N-i.  ».  lUI,  Hk-  3. 

Riwilral  Mpine.  Orliital  inarKinH  fonninj;  hlinit  IoIh's  alniin^  am  far  advanivl  ats  nwlnnn.  The 
aiileninilar  wale  iloen  not  rea4;h  ln-yonii  first  Hcjenieiit,  liiit  is  iK|nal  or  almost  ei|na1  lo  il.  The  spine  of 
the  Hca|ihiKvrite  may  Ix"  afl  long  as  or  fall  somewhat  short  of  anienmilar  iiedunete;  itw  stale  is  alwent 
In  ty|ie,  Imlpnm'nl  in  siK-ciinens  iM-fore  me  as  ii  very  narrow  strip,  much  shorter  tliaii  the  spine.  Basal 
apteiilMl  H|iiiie  iis  long  as  or  longer  lliaii  Hi-H]itiiH'erit<:.  The  large  L'lieli]>ed  In  sha|)e  aixl  |>ru|><>rtlonB 
rencnihle^  that  of  >S'.  mlji-is;  the  itahn  lias  the  strongly  iirojeeliiig  ilistal  tootli  odS'.  Ini-miiniuiitoiiginirini'. 
The  <-arp«H  of  eniall  cheliiMiI  is  sojnewliat  longer  than  that  of  typieal  h-vi.iifiiiii/  flgnrecl  hy  t^utijre, 
oil.  (■'/.,  fig.  lb. 

Length  of  I'orto  Kiraii  s]N.i'imen,  14  mm. 

Off  Vieques,  14  fathoms,  station  XOH.^;  off  M.  Thomas,  20  to  Zi  fallioriis.  elation  IS071I.  Tyjie 
liK-ality,  Annobon,  West  Africa. 

Byuaipheus  neptttnua  (Dana). 

AlplKHt  tinitenHi  Ihuia,  Crust.  II.  S.  Expl.  Rxpcd..  i,  M».  Io!U:  ]il.  3.'..  I.  \  IK'A. 
^gmflplKtii nriilHHiu rinilitrc.  Ann.  Uci.  Nat.  (H),  '/jMil..  ix,  l.'i,  1M». 

Ill  ty]>l<al  Specimens,  thefrout  is three-spined,  spines  siilie<|iial.  TheantennularH-aleoverreacliee 
firxt  aiiteiiniilar  eegnient  and  extends  from  onc-tliinl  to  one-half  tlie  length  of  wcoud  st^inent.  The 
antennal  scale  is  longer  than  aiitennular  peiluncle,  alioiit  as  lung  as  antennal  peilmicle.  The  Inwl 
spine  is  as  long  or  nearly  as  long  w  aniennular  scale,  llactyliis  of  large  chelii>eil  longer  than  in  any 
other  I'orlo  Rican  species;  it  is  one-half  or  iiutn-  than  one-halt  the  length  of  palm.  Carpus  of  smaller 
cheUpeti  short. 

S|>eciinens  from  the  Benniidas  have  the  rostral  spine  <-oirsideralily  longer  than  orbital,  leaclilng 
oriohalf  the  length  of  Iwuwl  Hogmenl.  Dactyli  of  third,  fourth,  and  tilth  pairs  of  feet  trinngii  leu  late, 
the  third  nail  l>eing  mill  men  tary.     I.^ngth,  21.3  mni. 

In  the  Porto  Rican  i-ollw-tion  there  is  hut  one  small  s|.(s-imen,  dre<Iged  off  Ciallanlu  Bank,  10 
fathoiiiM,  station  liOTfS.  ThiH  stKieinien  \'arieH  consideralily  from  tyjiical  omv.  The  frontiil  projections 
are  <lentifonn,  short,  but  still,  in  relation  to  the  antvnniilar  peilunules,  they  are  as  advaiict^l  as  in 
tyjiii'al  spu-imitna  Antennular  scale  of  nonnal  length,  .\nlennal  scale  scarcely  attaining  end  of 
antt-nnular  peduncle.  Basal  spine  redut^il,  not  n'oching  end  of  Hn't  antennular  segment.  The  \»rfx 
cheii|>e<l  resemhles  closely  that  of  Bermmtan  siHi-imeiis. 

Sooloo  Sea,  OJ  and  tl  fathoms,  and  Fiji  Islands  (Dana);  Ke<l  Sea  (Heller,  I'aulsun);  Bermudas 
(G.  Brown  tioode,  coll.]. 
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Otnn*  JOnsSEAOXEA  Gontitee. 


<'arH|>Hi'«i)e|>tn«b(l,  iii()rt>i)r1i'XHi-Hriimt«<l;  nwlrum  liniailaml  Hat.  Kycs  wlioJIy  nrHlmoHt.  ulmlly 
iiirii-ntleil  U-iHttth  CAra)>ai-e.  Firat  pair  of  feft  UHyimiU'trical:  larve  i'liii]i|«il  uitli  nieriia  elimi-Hlf; 
■'»rpiu>  Hhort.  cup-ahaped;  [iropodiif  with  tlire*-  or  four  siirfai-eH;  tiiiKer:'  «in--timllu'.l. 


Jousaesumea  tri^na,  k|<. 


'mm,  allluniKh  till;  •■hi*li[>i'< 


1  I>»1  t 


uliti. 


),.ro. 


viwdimlly  ill  J>.iiia.iwiiie'i.  allluniKh  the  .■hi*li[>i'>ls'  «n>  not  foldiil  iimlur  tlif  bcxly  a 
is  thr«wicie"l. 

C.arH)iHi'i- nf  r<'iimlt  witli  niiienhariil<mjtiriiiliiml  .■nvt«.  Tin- rmiliaii  t'xU-mlH  from  lijiof  n 
til  near  poKlerinr  margin  nl  i-arapfuv.  Tht-  nc xl  iTi'Ht 
exU-nds  from  marifiii  iif  orbilal  hoinlHalxmt  Iwn-thirds 
the  Itnftth  iif  mntpai-e;  on  the  poHleriiir  third  thiH 
creHt  in  replaceil  by  a  curveii  iTci't,  whii-h  anl«Tiur1y 
UmiH  ilowiiward  ami  oalwanl,  and  then  lnu:kwar<). 
foniiini;  a  (lortitm  of  an  oval.  The  Ihinl  I'rei't  U-gin." 
on  a  lm<!  with  lower  inaniin  of  f ye,  anil  a  litlK'  Ix-liinil 
cyf,  and  extenils  iKii'kwanl  anil  slightly  downward  to 
posterior  third  of  carapace;  it  there  forinH  an  olitiwe 
ant;le  ami  ciir\«w  ttlightly  iipward  and  backward  to 
near  jioelerior  nianiin.  Fourth  crest  i^hort,  arising 
behind  third,  itiid  exlending  Ijarely  half-way  Inu-k  on 
cirapa(«.  Fifth  creft  very  sliort,  exteiulinf;  oltlii|uely 
d  iwiiward  fnini  tip  of  antemml  fpine,  Th(>  roHtniin 
viewed  from  aliove  i;-  trianjcnlar,  ainite,  the  tip  rcHch- 
rng  fliglitly  lieyonil  ArvX,  ec^inent  of  antenniila;  aiit<'- 
rior  niarifin  of  i~arapace  sloping  oblitpiely  liac'kwanl  in 
a  ^iiiii'iiiK  lin<'  to  lalt^ral  angle.  lCytu<  large  anil  entirely 
covercil  liy  curaiwce.     Antennular  jjeiiiincte chorl,  the  " 

set-on.l  M«nn-nl  a  littli!  longiT  than  thini.     Itt.  m«le      "^".zi.^m. 
is  as  liruail  at  base  ae  peilmicle  and  overreachcHa  little        apuci'  and 
tlu'  jienult  sivnicnt  of  p(-<luncle.     Anterinal  peilinicle  a        chcllptd,  > 
little  longer  than  antennular.     Ilii  scale  very  hroa<l, 
with  almost  i^raight  outer  niarf^n  and  not  cpiite  ho  '. 
Bcanvly  overreachex  the  bla<le. 

The  onter  tnaxillipe'i  reaches  nearly  to  end  of  antennal  peilnncli 
lateral  edgeH;  terminal  joint  ar'nniinate.  The  largi'  chclijHil  extctKlH  lieyimd 
only  alxint  two-thirds  the  length  of  lingerH.  Merns  triangulate,  increasing  in  hIiu.- di^^lu'ly;  Hsliiiri-, 
longitudinal,  and  somewhat  curved  crest  on  its  inner  inferior  margin.  Carpus  very  short,  with  ayhurp 
iinter  tooth.  Palin  triangulate,  with  a  flat  superior  surface,  a  liHivex  infero-onter  Ituv,  and  a  iiarnim  r 
Hat  infero-inner  fai'e:  three  surfaceii  separated  by  slmrp  creHls.  of  which  the  outer  one  baxacurwd 
tiHitb  at  [iroxtmal  eiiil.  Finger.''  about  as  long  as  palm,  snlicylindriisl,  the  movable  or  outer  larger 
than  immovable  or  inner;  fingers  terminating  in  short,  slender  homy  tije  crossing  each  otliiT. 
Prehensile  eiigus  sidH-nlire  ami  eiliate.  Smaller  choiiped  mis:<ing.  The  jialui  of  seiiind  i«ir  of  feel 
overri'acheH  slightly  the  antemiHl  ]ie<luncle.  The  flrst  segment  of  carjins  is  ei[uid  to  second,  tbiril,  ami 
fourth  taken  to;n'Iher.  Thew  three  are  suWiual.  The  fiftb  is  1.5  times  the  fuurtli.  I^ilm  an  lonir 
iL-4  fifth  iar|>al  si-gmeul;  lingers  )t  little  longer  than  [«lni.  The  third  pair  uC  feet  reach  to  distal  thin! 
of  fingem  of  the  large  cbeli]>e<l.  They  are  slen'ler.  Carpus  al>out  half  the  length  of  the  nienis  and 
twii-thinis  the  propiKlu».  Dactybis  half  as  lung  an  the  projuidus.  I'ro|)odus  with  a  few  spinulcM 
on  lower  margin. 

Length  of  female  from  lip  of  roHtnnn  lo  tij>  of  telpaui,  l:i.2  mm.;  length  uf  i'ara[>a(i-,  5.6  uuu, 

Tyiw  locality,  off  Vieiioec,  «  fatboms,  coral,  station  0096,  I  female  (Cat,  No,  23785). 


B,  X  6.     (6)  i»<ir* 
X  7A    Ic)  Lowt 


s  antennular  jieijnncle;  the  distal  H]>ir 
*  flaltene.1,  with  »bai| 
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Ocniu  AVTOKATK  de  Ku. 

A»l>,mnle  <i- ihn.  .\r<-h.  I.  Sntitr..  I,[ll,  purl  I.  .lOT,  WKT. 

Carapaiv  i-omprttuKid,  liwvinic  Die  cyitf  i'X[>i)hii1  liy  ii  lartii:  HJnue;  aniH^l  wjlh  a  feeble  nie<linii 
convexity.  Plye^talks  inirBllpl,  tMiiiiiiil,  I'Oni™  miu-h  ivliii'Hi.  AntetinuUr  jieduiicleM  eslrenifl'- 
eloiiiwUf,  Hfiiei'ially  the  nieiiiitii  artii'le;  flafn^lltim  Hiniplf;  dyliK-erilc  very  Binsll.  Ant«Dnal  m-ale  very 
»hrir1;  I'sriuil  joint  very  i>1oii)iate.  Thinl  inaxJiliiHilH  vi-ry  Hleniler.  inui'ii  loi^jer  than  antenniilniy 
pedimclefl.  Anterior  feet  HtroiiKi  Ht<y]iinietri<'al,e8i>e('ia)ly  in  the  malf,  coiiiiiretoetf.HniiKitli,  andehtire. 
('-ariiiiM  very  t-hort,  globular.  Movable  finger  of  lartn-  <'hel«  with  a  iiioUr  prcM-ess  [K'lietratinK  a  lAvily 
in  the  imniovHlile  linifer.  Sei'iindpiiir  Icmp;  first  cariMil  w-Kment  Hliiirter  than  thuH-vonil.  Ketnainint' 
teet  robust,  cuin]iniM:!<l.  unoniied,  <lai'tytnH  finiple. 


Automaite  eTermanni,  t^ji.  nov. 

Tills  H|Rcii'M  ill  ita  caraimce  ami  i:yfe  reseiiibliaj  J.  itiiUrlioi/iialhn  ile  -Man.  Tlie  uiiteiiiiiilar  «».le  is 
sliortc^r  than  in  ilnHrh'/ffnalhn;  anlennal  wale  lunger  than  In  that  Npi>'i»>.  in  ailulls  rracliing  Iwo-thinls 
the  length  of  )ieiiu)t  t<(-tnnent  of  ant^nnular  peduncle;  its  out^T  margin  is  straight.  Tlie  outer  inaxil- 
lijieilH  rewh  l)fyond  ant«nniilar  pwluncles  by  the  entire  lengtli  of  terminal  joinl.  The  large  I'beliped 
of  the  male  rewinblcs  that  of  ilolirhognatha  Af^red  by  Ctjiitii^re;  the  anterior  maryiii  of  tlie  carpus  has 
a  projecting  t4ioth  on  lower  jiart  of  outer  side;  another  smaller  tuoth  on  upper  part  of  inner  side. 
Lower  margin  of  propodim  granulated  near  its  middle.  Fingers  gaping.  Pollex  longer  than  in 
iMkhutjiiatha,  ami  dactylus  tapering  more  rqi^ularly  towaril  ttie  extremity  than  in  that  spocieit.  In  the 
female  the  carpus  is  longer,  the  propodua  narrower,  iion-granalate,  the  lingers  do  not  gaiK.  The 
tniialler  chelipe<l  is  lacking  in  all  the  specimens.  In  the  carjius  of  second  pair  of  legs  the  first  joint  is 
the  shortest,  \iv\ng  only  I)etween  one-third  and  one-fourth  the  length  of  second  joint  Third  joint  a 
little  more  than  one-half  the  second,  fourth  joint  a  little  longer  tlian  the  firHt,  fifth  joint  intennediate 
between  the  third  anil  fourth.  The  seventh  alKlominal  segment  more  la|>eriiig  tban  in  doliihoffnalha; 
it  has  two  nnall  spineH  on  each  side  of  itfl  dorual  surface  near  lateral  mai^in;  they  are  near  together 
and  near  tlie  nddille  of  the  length  of  strgiuent  The  two  terminal  apinea  are  longer  than  in  the  type 
S|>e('ies.     Oiudal  laniimi'  broailer  and  more  oval  than  in  ilii!ii'li</giuillui. 

Dimensions  of  male;  Liitigtb  from  frontal  margin  of  the  carajiace  to  tip  of  svvfiith  abdominal 
segment,  a)>out  14.2  mm. ;  length  of  i'«ra|iaee,  4.4  mm. 

Type  loi.'ality,  oS  Aguaililla,  1:^7  fathoms,  sand,  mud,  anil  ehellii,  sUtion  110.55,  '^  males,  1  female 
(Cat.  N<i.  2:{TH6).     Xiaa  taken  at  Mayaguez  Harbor,  li  to  IH  fathoms,  station  (iueil. 

The  specific  name  in  given  in  honor  of  Dr.  B.  W.  Kvermatin,  chief  naturalist  of  the  Fish  Com- 
mission ex|>edition  to  Porto  Kico. 
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Family  HIPFOLYTID^  Bate.  1888. 

Roetmm  of  important  Hize;  eytenotvovunnl  by  carapace;  the  niaiidiNcH  may  haven  ciiitii^  vd^ 
and  palp,  nr  lie  without  one  or  both;  first  pair  of  tnmk-iegs  with  miKieratt^niiwi  ehelit;  net'oiid  pair 
(chelate,  with  the  wriiit  or  filth  joint  Bometimea  mueh  and  someliines  little  mi)>divl<led. 

Key  to  the  Porto  Rtcaii  geiiern  'if  the  family  Hippolytida:. 

A.  C&rpuH  of  Bectin<1  [lAir  or  ft-et  composed  of  few  BegmenCB. 
B.  RoiUum  lorgc.    Cjirpun  of  wcna<1  pair  of  Feel  blartlculale  or  trlBitlculale. 

f.  Carpiu  biartlculate.    Roelmm  guborbleular naybrma 

C'.Carptu  trJartlculale. 

D.  KOBtnun  cultriform LalrttiUg 

v.  BoMlram  very  ileiicler Jbteuaa 

B'.  Rostnim  very  nhcirt.    Carpus  flve-articulate T&or 

A',  rarpiis  0!  second  palrtif  feel  comcxiaHl  of  many  Mginenij. HIppBlyntala 

a«Dili  FLATTBSHA  Bat«. 

d/clurhjituliui  dx  Haan,  FRuna  Japon..  171.  \M9.    I  Name  preoccupied.) 

SkvnduMyctuiSlloifKOD.  Proc.  Acad.  Nat.  Sci.  Phlla.,  ill.  IT  196),  1860.    (Name  preoccupied.) 
natsfirtm  BdM.Cballenger  Kept.,  Zool..  iiiv.  il6.  578,  ll«e. 

Carapace  dorsally  carinated,  produced  anteriorly  to  a,  large,  laterally  compressed,  deep  ruetrum, 
which  projects  below  level  of  doraal  rid^.  Pleoii  generally,  but  nlightly,  compresBed  laterally,  having 
the  Utei^  coxal  plattM  largely  developed.  Eye-etalks  short,  stout.  First  pair  of  an t«niiee short,  peduncle 
not  reaching  to  end  of  scaphoceritt?;  flagel la  two,  short,  extending  but  little  beyond  extremity  of  ro«trum. 
Second  pair  of  antennie  having  a  short  and  broad  scale  that  narrows  toward  extremity,  is  armed  with 
a  Binall  tooth  on  outer  margin  and  fringed  with  long  hairs  on  inner,  and  does  not  reach  beyond 
extremity  of  rostrum;  flagellum  about  one-halt  the  length  of  the  animal.  Mandibles  short,  strong, 
cylindrical,  without  cutting  edge  or  palp.  Second  tnaxillipeds  six-joinf«d.  First  and  second  pairs 
of  thoracic  feet  short;  first  pair  robust,  having  the  carpus  short  and  anteriorly  excaval«  to  receive 
extremity  of  propodus.  which  articulates  with  it  at  the  infero-dintal  angle;  second  ptur  slender,  carpufl 
biarticulate.     Pleopoda  biramose,  foliai-eons,  unequal.    Telson  triangular. 

Platybema  rugoaum  Bale. 

HOIjftoBn  niffWM  Bute.  Clmllengcr  RepL.  Zool.,  xxiv.  S79.  pi.  civ.  1,  2.  ISWI. 
Ftnlybrma  rumnni  OHmann.  Dec.  u.  Schl:.  PlnnkU>n-Exp,.  -17.  l»9S. 

Robust  and  dor«ally  arcuate.  Dorsal  crest  armed  with  teeth  from  posterior  margin  of  carapatte 
to  under  surface  of  distal  extremity  of  rostrum;  posterior  .teeth  larger  than  rostral.  Inner  and  outer 
canthus  of  orbit  furnished  with  a  small  tooth.  Fronto-lateral  angle  of  carapace  produced  to  a  prominent 
point,  the  lateral  walla  adorned  with  spines  or  tubercles.  A  straight  row  of  spines  extends  from 
fronto-lateral  angle  to  posterior  margin  of  carapace.  The  surface  above  this  row  is  furnished  with 
scattered  spines.  Pleon  having  the  anterior  two  segments  elevated  in  front  so  that,  when  vieweil 
laterally,  the  elevations  reeemble  teeth;  the  third  and  succeeding  somites  smooth,  except  sixth,  which 
is  dorsally  armed  with  two  transverse  rows  of  spines,  three  across  the  middle  and  four  on  posterior 
margin,     Telson  having  the  lateral  and  distal  margins  furnished  with  small  spines. 

DimensionsoEovigerous  female:  Length,  21  mm.;  lengthof  carapace  and  rostrum,  9.5  mm.;  length 

Mayagiiez,  on  coral  reef;  off  Vieques  Island,  16  fathoms,  station  <10fl2;  off  Culebra,  14}  to  15  fathoms, 
stations  6086,  6093;  off  St.  Thomas,  20  to  23  fathoms,  station  6079. 

Bate  (loc.  dl.)  had  one  specimen  said  to  come  from  off  Culebra  Island,  .390  fathoms,  but  some 
doubt  is  cast  on  the  correctness  of  this  locality  by  the  statement,  on  p»gt!  859  of  the  Htme  work,  that  it 
was  associated  with  Leplochela  gerratorfntu  at  St,  Thomas  In  shallow  water.  Ortmann  {loc.  cil.)  has 
noted  this  discrepancy. 

Distribution:  Oulf  of  Mexico,  25  to  38  fathoms,  stations  2369  tu  2374  (AltKitr<»a)  and  stations  5073 
and  6093  (6'ratnptui) ;  ofi  Dry  Tortiigaa,  26  fathoms,  station  2414  (  AUkUfouk);  off  Cape  Catoche,  Yucatan, 
24  fathoms,  station  23«5  (  AlMnm);  off  mouth  of  TocaiitinH,  50  to  100  meters  (Ortmann). 
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Oanni  LATBEHTEB  BtlmpMB. 

Lalmula  Stlmpaon,  Ptoc.  Ai'ad.  Nat  Set,  Phlln..  xi[,  27  (S61,  imo. 

Ri9HntihI<»  IViityliKtiut.  Rnctrum  el'inifali,  iimrt!  Iliati  liatf  Ui<  )cnt;tli  <•(  larHiMie,  laU'nilh 
i-oiiiprefwil  ami  rti*p.  Fimt  pair  of  aiileniii  -iilxHiiial  m  ktiKtli  lo  mstruni  St-cond  pair  with  an 
acutely  [loinWii  wale.  Manilible»  ttithmit  mttiuK  (mIr(  or  |]al|i  St-i-iHid  ^1HXlll)Il^^1  sevjn-joiiile*! 
CarpiM  of  MiK«Dil  pair  of  fet-t  triartiLulalt,  I'ledjjoda  biramose,  brain  hen  buIm^iusJ  Teison  tajienii}: 
to  a  ]toiiit. 

Lfttreutes  eusiferuB  (Milne  KclwanU). 

».  Hint.  Nal.  Crusl.,  11.  374,  1B»7. 

.  ,\rali.  Sttl.  Stl.  Pbiltt..  Ill,  27  (96),  ISSO:  Kale,    ''AuHmfftr   Repl.,  Uool,,  XSIV.anS,  pi.  CIV. 

Body  Blender  Ami  but  tili^htly  hiuuous  at  thirri  He^ieiit  of  pleon.  Carapaire  dorsally  roim(le<l, 
armed  with  a  small  uHnliaii  npint;  on  gattlric  region.  Rotttruin  nearly  an  long  a«  rampage,  vnrtirally 
broad,  of  extreme  tenuity,  tilightly  curved  upward  on  upi)er  Hurfai-e  toward  ajiex;  extremity  nerrat^, 
lower  luargjn  Hmooth  and  curved  downward  in  middle.  Antero-lalf ml  angle  nt  carapai'e  iierrate,  with 
livi  to  eight  ^uiall  Kjiinef.  First  (wir  of  feet  ?hort  and  nibuHt;  mums  and  carpus  each  excavate  tu 
receive  succeeding  Hegment;  tlie  iip|)er  distal  angle  of  carpus  projects  over  propodus  and  in  tip[>ed  with 
a  fascicle  of  long  hairs.  The  propoduH  artii'ulates  with  CArpUH  at  lower  angle  and  is  broader  at  this 
extremity  than  at  dactyloid;  dactylue  broail  and  niHion-Kliapod,  correHjxinding  in  length  with  tMillcx. 
Second  pair  of  feet  longer  than  first,  slender,  feeble;  carpus  triarticulate,  central  st^ient  the  longest, 
and  leather  the  three  are  longer  than  propodus,  of  which  the  tingcrw  are  nearly  half  the  length. 
Third,  fourth,  and  fifth  pain;  with  long  HpineH  on  under  !<tde  of  propodl.and  a  series  of  Hiuall  xpines  on 
dactyli,  wbicli  are  biunguiculate. 

Dimensions  of  female:  Length,  !.'>.-')  mm.;  length  of  carapace  and  rostrum,  6.3  mm.;  length  of 

Mayaguez;  BiKjueron  Bay.     Conniuui  in  flfMiiing  Gulf  weeil  in  the  Sorth  .Atlantic. 
Oenm  TOZUUIIA  Stimpion. 

Body  greatly  elongate,  lanceolate,  diminishing  at  liotli  ends,  compressed.  Roetnnn  slender,  very 
long,  sometimes  scarcely  sliorter  than  rest  of  body.  Aiitennulu;  fhort,  Wflagellale.  Antennal  si'ale 
long.  Mandibles  rather  stout,  strongly  incurved,  not  divided  nor  [lalpigerous.  ICxIernal  maxillipeds 
very  short,  without  exoguath  or  flagelluni.  Feet  short,  without  epipods;  first  ptur  very  short,  sWiut, 
chelate;  second  pair  filiform,  chelate,  carpus  triarticulate.  Abilonien  armed  with  teeth  on  dorsum; 
last  article  elongate,  almost  1anc(!olate, 

Tozeuma  carolinenae  Kingsley. 


pi.  IIV.  f.  8  (18801. 

Rostrum  a  little  more  than  half  the  length  of  remainder  of  IkxIv,  roundeiland  anarmed  above,  at 
base  somewhat  flatt«ne<l  and  horizontal,  distally  inclined  slightly  ujiward;  below  serratenl,  and  toward 
the  base  lamellate,  the  teeth  h<-ciiiuing  more  distant  toward  extremity.  A  spine  on  either  side  at  l»!« 
of  rostrum;  a  Be<K)nd  at  antero-laleral  angle.  Outer  flagclluin  of  antenmilie  thick  and  much  sliorter 
than  inner.  Anlennie  longer  than  rostrum;  scale  lanceolate,  eijualing  or  exceeding  ontennulie,  but 
less  than  half  the  length  of  nistnnn.  Abtlomen  strongly  geniculated  on  posteriorpartol  third  segnient, 
where  there  is  a  somewhat  trun<Mted  pn)tuberance,  more  prominent  in  the  male  than  in  female.  Pos- 
terior margin  of  fifth  segment  with  a  spine  on  each  side;  of  sixth  segment  with  a  lateral  spine  alx>ve 
teison  and  a  postero- lateral  spine.  Teison  with  twri  [)aiiv of  dorsal  spinules,  posterior  margin  with  twii 
long  submedian  spinules,  and  one  short  sjiinule  on  each  side. 

Dimensions  of  female:  Length,  40  utai.;  lei^h  of  carapa<:e  and  rostrum,  '20.5  nmi,;  length  of 
rostrum,  13,7  mm. 
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Boqueron,  Porto  Rico,  1  apecimen. 

Fort  Macon  and  Beaufort,  N.  C.  (Kingaley);  Charlotte  Harbor,  Fla.  (Kiugpley).  Speviineiia  are 
in  the  National  Museum  from  Cedar  Keys,  Fla.  (Lieut.  J,  F.  Moser,  C  S.  S.,  V.  S.  CoaBt  Survey 
Nleamer  Backe,  (all.);  off  St.  Martins  Keef,  I"  feet  {Moeer,  coll.);  Ani'Iote  W|ionKi'  Station,  Tarpon 
Springs  (B,  W.  Kvennann,  coll.);  Charlotte  Horltor  (W.  H.  Dall,  coll.);  Iti^  {Jtmiiarilla  [flrampii^); 
Puuta  Raeea.  1  fathom  (H,  Heiuphill,  rail.);  Marco  {(Irampu*),  1  to  3  fathiitiix  (H.  Hemphill,  coll.); 
Key  West,  surface  with  electric  light  {AtbalTOtt);  Cape  Florida  (U.  S.  Pixli  Commiasiou);  Shaiiiro<:k 
Point,  Corpui!  Chrirti,  Tex.  (B.  W.  Rvermann,  coll.);  Andnw  Bank,  Bahamas  (F.  Steams,  coll.); 
Jamaica,  Cozumel  (in  eeine).  Old  Providence  and  St.  Thomai<  (Albalrmii). 

Oenni  HIPP0LT81UTA  BtimpMn. 

Hittpaliitmala  SlimpHni.  Piw.  Acad.  Nat,  Scl.  Phlla.,  In,  X  (%).  ISM). 

CarapaM  provided  with  a  rostrum  of  moderate  lei^h,  vertically  dilated  and  dentate.  Aiileu- 
nuhe  furniehed  with  two  long  flagella.  Mandibles  stroi^ly  incurved,  not  lUvided  into  two  partH  nor 
palpigerous.  External  maxillipede  elongate,  provided  with  an  exogiiath  and  Hagellum;  last  article 
slender.  FiiHt  to  fourth  feet  provided  with  epipods.  First  pair  of  feet  ^'lllHll.  thick,  hand  oblong, 
!«econd  pair  filiform,  carpus  multiarticnlate.     Abdomen  dorsally  HiucMth. 


Key  I 


tlm  Forto  Rkuii  s/tucm  of  (he  gemit  HiyiHAijiii 
Id  nnlerforlo  middle 


A.  One  median  uplne  oq  oarapaee  po«lerlor  [»  roacrum  i 

A'.  Two  or  three  medlHD  spines  OD  cantpece  posterior  lo  rostnua,  (he  hinder  i>f  thifte  iipLiies  nt  middle  ot  carapace. 

intrrmedia 

Bippolysmata  moorei,  sp.  nov, 

Oaiapace  dorsally  carinated  in  anterior  half,  a  spine  at  anterior  fourth.  Rostrum  reaching  I  he 
middle  ot  second  anteiinular  segment,  bent  down  toward  extremity,  anneil  BlK>ve  with  three  or  fonr 
teeth,  and  below  with  two  smaller  teeth  near  extremity.  Anterior  margin  with  a  wtnmg  antennal 
spuie.  Eyes  very  abort  and  stout,  the  axial  diameter  not  exceeding  tranwverse.  Cornea  black  in 
alcohol.  Antennulie  stout;  peduncle 
ijhort;  last  two  B^ments  broader  than 
long;  a  very  slender  inner  flagellum  ar^ 
loug  as  body,  and  a  stout  outer  fla«el- 
lum  about  two-thirds  the  length  of  the 
carapace  and  bearing  on  its  outer  margin 
at  about  the  tenth  e^meut  {in  large 
specimens)  a  long  slender  flagellum 
mmilar  to  innermost  one.  Antennal 
scale  broad,  tapering,  truncate,  with  a 
very  small  antero-lateral  apine.  Pe- 
dnncle  reaching  to  about  the  middle 
of  penultimate  segment  of  antennnlar 
peduncle;  flagellum  slender,  as  long  as 
body.  Outer  maxillipede  reaching  end 
of  antennal  scale.  First  pair  of  feet  with 
carpus  and   palm   subequal    in    length; 

fingers  half  as  long  as  palm.     Carpus  of  l»)  KoBirum,  nae  view,  x  lu.wi. 

second  pair  about  seven  teen-articu  late; 

distal  segment  about  aa  long  as  palm;  fingers  shorter.  Telson  narrow,  blunt-pointed,  arrm 
two  pairs  ot  slender  spines  forming  a  square  near  middle,  and  two  spines  at  extremity, 
laininte  exceeding  telson,  inner  lamina  narrower  than  outer. 

Dimensions  of  female:  Length,  20.3  mm.;   length  of  cara|iace  and  rostrum,  7.5  nun.;  leii^h  of 
rotttn.m,  2.4  mm. 

Type  locality,  Playa  de  Ponce,  14  specimens  (C^t.  No.  237S7). 

The  short  antennular  peduncles  and  antennal  scale  easily  distinguish  this  speci««  fnim  all  othen'. 

Named  for  Dr.  H.  F.  Moore,  naturalist  of  the  MhalTw*,  who  a<-iompanied  Ihe  PiKk  Hiiwk  on  its 
cruise  to  Porto  Eico. 


—Hippolymnalii  m 
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Eippolymiata  intermedia  Kingxky. 

Hift>otv^iita  iBitnaedia  Klnmley.  Piw.  Ar.  Kal.  Hci.  Phlla..  XXT.  IKi*.,  90,  {%)-.  Bull,  Evnci.  Inst.,  ilv,  12M,  pt.  i.  r.  -I  1W2. 

Carapace  carinated  for  ite  anterior  two-thiriif.  Crewt  horizontal,  amieri  with  8tx  teeth,  two  or 
tJiree  on  carapace,  the  reiniunder  on  roBtrum;  posterior  dorsal  toi.th  at  middle  of  carai^ioe.  RoHtniin 
Bharp-pointed,  with  two  interior  teeth  and  reaching  eiid  of  penult  wegnient  of  anteiuiul:;r  pedunoli'. 
A  strong  anteniial  and  a  Hinall  pterygostomian  spine.  Antennulie  with  stout  flagellum  longer  than 
C&rapace,  fringed  with  long  hair,  and  bearing  the  outer  slender  flagellum  at  twentieth  B^^ent  in  large 
specimens.  Antenna!  scale  longer  and  more  slender  than  in  H.  mixinti.  Peduncle  just  reaching  penult 
B^pueot  of  antennular  peduncle;  flagellum  1.5  times  length  of  hod)*.  Outer  maxillipeds  exceeding 
antenual  scale  by  half  the  length  of  terminal  joint.  Carpus  and  propodus  of  first  pair  of  feet  subcqual; 
palm  narrower  than  in  H.  tnoorei;  fingers  one-third  the  length  of  palm.  Second  pair  of  feet  more  slender 
than  in  H.  moord;  carpus  with  about  thirty  articles.     Telson  simitar  to  that  of  H.  moorei. 

Dimensions  of  female  with  eggs:  Length,  20..5  mm.;  length  of  carapace  and  roHtnim,  8  mm.;  length 

Porto  Eico:  Mayaguez  Harbor;  off  Vieques,  12J  fathoms,  station  6095;  Ensenada  Honda,  Culebra. 
No  Name  Key,  Fla.,  banks,  low  tide  |H.  Hemphil),  t-oll.);  Key  West  (H.  Hemphill,  coll.);  Tortogas 
(KingBley);  St.  Thomas  (Nobili);  Pini  Bay,  Fa.val,  Azores  (Lewis  Dexter,  coll.). 

0«sn(  THOB  Kisgalej. 

7*or  Klugalej,  Piw.  Aiaid.  N«l.  Set.  PhlliL,  iii.  1*78,  M  («). 

Carapace  with  antennal  spine;  rostrum  short,  toothed  above;  anteiinulic  biflagellate,  outer  branch 
very  stout.  Mandibles  without  palpi,  bifuri'ate,  apical  process  narrow;  proximal  process  stout  with 
one  acute  and  one  obtuse  tooth  and  a  pul>es(-ence  of  minute  curved  hooks.  External  uiaxillipeds 
pedifonn,  exopodite  present  Feet  of  first  pair  short,  stout-  of  second  elongate,  slender;  carpus  five- 
annulate.     Telson  elongate,  triangular. 

Thor  floridiuiua  Kingsley. 

Thor  fiorblanxa  KlQgBley.  Pn>«.  Ai-Hil.  Nal.  sci,  Phlla.,  iix,  IMS.  9S  <7):  I'm'.  \<iiA,  Nut.  Si'i.  PbllL.  inn,  1S5«,  «1,  |>1, 
SIT,  (.  «,  1880. 

Carapace  with  a  small  antennal  spine.  Koslrum  shorter  than  eyew,  four  \t\  five  tqotheti  above, 
the  first  tooth  over  orbits,  the  distal  tooth  hii  near  the  end  as  to  make  it  api^ear  bifid;  unarmed  l)el»w. 
Antennulfe  with  liasal  joint  lat^,  bai«)  spine  long,  acute,  reaching  half  the  length  of  third  joint; 
second  and  third  joints  very  short,  the  second  with  a  slender,  acute  spine  on  outside,  the  third  with 
a  thin,  flat,  blunt  projection  on  upper  side;  inner  flagellum  slender,  slightly  longer  than  peduncle; 
outer  about  as  long  as  peduncle,  stout,  ciliated  on  apex  and  inner  margin.  Antennie  with  a  spine  on 
basal  joint;  antennal  smle  reaching  as  far  or  nearly  as  far  as  outer  branch  of  antennular  flagellum,  its 
inner  margin  sightly  concave;  flagellum  three-fouriJis  as  long  an  body.  External  raaxillipeds  slender, 
reaching  tip  of  antennal  scale,  (lenult  joint  the  shortest,  antepenult  three  and  last  joint  four  times  as 
long  as  penult,  the  last  joint  terminating  with  slender  sjiines.  First  pair  of  feet  with  merat  and  carpal 
joints  subequal,  the  latter  with  minute  spinules  on  inner  margin;  hands  subcylindrical,  the  dactyli 
occupying  two-fifths  their  length.  Meral  joint  of  second  pair  of  feet  as  long  as  first  three  carpal  joints; 
first  carpal  joint  the  longest,  second  joint  next  in  size,  fifth  next;  third  and  fourth  subequal,  together 
equal  to  firat.  Hand  as  long  as  fourth  and  fifth  articulations  of  carpus,  the  fingers  being  two-fifths  of  its 
length.    Dactyli  and  propodi  of  remaining  leet  spinulone  beneath.    Telson  with  apex  truncate,  spined. 

Length  of  adult  female,  10.5  mm.;  length  of  carapace,  3,2  mm, 

Porto  Eico:  Mayaguez  on  coral  reef;  Puerto  Real;  Playa  de  Poni-e  Beef;  off  St.  Thomas,  20  l-i  23 
fathoms,  station  6079;  Ensenada  Honda,  Culebra. 

Key  West  (type  locality);  Harbor  Key  and  Sarasota  flay,  Fla.  (Kingsley). 

Specimens  in  National  Museum  from  Anclote  Sj)onge  Station,  Tarjion  Springs,  Fla.  (Evermann); 
Punta  Rassa,  1  fathom  (H,  Hemphill);  Marco,  I  to  3  fathoms,  among  sponges  (11.  Hemphill);  No 
Name  Key,  among  algw,  low  tide  (H.  Hemphill);  Key  West  {Albatrong),  among  alga;  below  low  tide 
(H.  Hemphill ) ;  Key  West  Harbor  (E.  Palmer) ;  Dry  Tortugas  (E,  Pahner),  Gulf  of  Mexico,  25  fathoms, 
station  2370  (Atbatront);  off  Ca|ie  Catoche,  Yucatan,  24  fathoms,  station  2365  {Albairi>»»);  St.  Thomas 
(AlbatTOtt). 
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Family  PANUALill^  Kingalcy,  1878  (Pandalins);   Bate,  1888. 

KDctniin  long  and  nieixler,  anned  with  t««th  or  npines.  Eyes  well  developud,  M&ndJbles  with 
a  two  or  three-jointtHl  palp.  First  pair  of  tnink-legH  not  chelate,  aeimiil  [uir  chelate,  carpue  sub- 
liivided.     Ploopods  biranious;  tail-tan  well  developed  and  strong. 

Key  to  thf.  Porlo  Rirtin  geiheni  nf  the  fnmily  Pimdaiidit. 

A.  Koatnim  not  aitiCQlated  with  frontal  nrnrgin  of  carapBre Pnnrinftf 

A'.Ilost™nnirtlcul«led  wiih  frontal  margin  ii(  MrapacT ftrnJomii 

0«nDi  PAKDALDB  Laa«ll. 
Pnadatui  Leach.  EdiQbQCBh  Encj-c.  vjr,  tX2.  \XH. 

Anterior  portjoit  of  carapace  carinateil.  Pint  pair  of  antenrue  usually  not  lon^r  than  carapace; 
epinc  on  the  onter  maiyin  of  their  basal  joint  obtusely  jK)inte<i.  OtitPr  ihaxillipeds  and  firat  pair  of 
le^  slender. 

Fondalus  longicauda,  sp.  nov. 

RoBtruni  twictt  aa  loni;  ax  carapaite.  nearly  horizi>ntiiL     At  the  [Misterior  sixth  of  carapace,  a  amall, 
blunt  iiieilian  spine;  in  front  of  this  ariitett  the  ineilian  <!rest  which  if  unanned  |XMteriorly,  anteriorly 
with  about  forty  smail,  fixed  spine^  of  which  two  or  three  are  on  the  earapan;,  the  renuuniier  on  the 
rostmin.    Spines  lat^r  jKJSteriorly  than  anteriorly. 
Lower  edge  of  roRtmm  amied  with  aliout  thirty 
spines,  a  little  finer  and  more  appresned  than  (lie 
superior  apines.    A  perfect(K«lIui<orwee<ni(tary  eye  ^ 

\b  situated  on  the  posterior  surface  of  the  ophthal-  fio.  •n.—pajniaiuf:  inngirawin,  nwimm.  x  4. 

niopod.     Antennular  flageliuni  an  long  a^i  the  cara- 

(lace  and  rostrum,  in  this  reaped  resembling  the  geniiH  I'ltinlnliijud*  Bate,  fityloi'erite  o\al,  subai'Ute. 
Antennal  scale  an  long  as  carapace.  Outer  maxillipeds  a  little  longer  than  aiitennal  st-ale.  Propodal 
and  l«rminal  segments  siil>cqual.  The  proiMHiuB  of  the  tirxt  pair  of  feet  reached  the  end  of  anteanal 
scale.  Carpus  and  dartyluti  mibequal;  propoilux  1.5  times  as  long  as  carpus.  The  feet  of  second  pair 
are  siibequal  and  reach  the  end  of  antennal  wale.  Carpus  1.5  tiuies  an  long  as  merus  and  about 
twenty-jointed;  proximally  the  divimons  are  very  faint;  distal  segment  about  3  times  the  next  one, 
which  is  i<ubequal  to  eai:h  of  the  four  succeeding.  Palm  a  little  wider  and  aboutas  long  as  adjacent 
carpal  segment;  lingemof  the  same  length.  The  i»rpus  of  fifth  pair  of  feet  oveireachee^ntennal  scale; 
propoduM  1.5  times  as  long  as  carpuw;  the  dactylus  very  short,  less  than  one-tenth  the  propodus.  Sixth 
ab<)oniinal  segment  much  ci>mpre88ed  and  3  times  the  length  of  fifth;  it  has  a  median  groove  with  a 
carina  on  each  side.  Seventh  segment  dorsally  grooved;  of  its  three  jiaitv  of  dorsal  aculei,  the  anterior 
pair  is  about  at  the  middle  of  length  of  segment. 

Male:  Length,  about  44  mm.;  length  of  carapace  and  rostrum,  1f!.5  mm.;  length  of  rostrum 
12.5  mm.;  length  of  flagellum  of  antennula,  20  mm.;  length  of  sixth  abdominal  s^ment,  O.S  mm. 

This  apeciee  may  readily  be  distinguishe'l  l>y  the  spine  on  the  posterior  part  of  the  carapace.  In 
the  fixed  rostral  teeth  and  long  first  antenncu  it  resembles  Pleaitmika  Bate;  in  the  ocellus  it  resembles 
NoOiocaTiif,  while  the  stylocerile  is  that  of  Ptmdalaf. 

Mayagiiez  Harbor,  220  to  225  fathoms,  station  6070,  2  specimens. 

The  Porto  Ricati  examples  being  in  poor  condition,  I  have  taken  ai^  types  twoexamples  collected 
by  the  Alhatrou  in  the  Gulf  of  Mexico,  lat.  28°  42'  .W  N.,  loTig.  W"  29'  W.,  R8  fathoma,  station  2403 
IV.  S.  Sat.  Mus.  No.  23568). 

FART0IIU8  A.  Hihu  Edwardi. 

Near  Pandalus,  but  with  the  nistrum  articulated  with  frontal  mai^n  of  (arajince.  According  to 
Bate,'  the  rostrum  "seems  to  have  the  power  of  movement  to  a  slight  extent  in  any  direction  at  the 
will  of  the  animal;  this  modification  can  be  ilue  only  to  one  purjiOHe,  that  of  receiving  the  shock  of  an 
approaehii^  enemy  directly  on  its  point  'athcr  than  obliquely." 

iOtiBllengerKej>t,.iIiv,  [>,  vlll.  ISSB. 
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Pantomua  pM-rulus  A.  Milne  Edwardx.  • 

Panlomti*  pantdit  A.  Milne  Rdnrnrdii.  Reciiell  dc  FlgiirVMleCnitwi^')!  iiDiiveaux  on  poll  cuimiiM.  pi.  26,  IHtl. 

Rostrum  longer  than  rairapai*,  tenninsl  half  asc-endinjt.  Anterior  half  of  carapare  carinat^l  anrl 
arniwl  with  three  Npim-ii,  tlie  two  posterior  being  nearer  tO|(ether  and  movable,  the  anterior  i-ituated 
at  articulation  of  rortnim;  three  Hpinet"  on  banil  half  of  nistruiii,  increasing  in  size  from  the  |HWterior 
to  anterior.  Lower  margin  armed  witli  nuinerouH  nlender  overlapping  Hpinef.  Tip  bifid.  Antennai 
ecale  reaching  two-third.i  the  length  of  ro:4trum.  Out«r  maxillipetiR  and  first  pair  of  thorai'ii;  feet 
reaching  end  of  antennai  Hcsle.  One  foot  of  second  pair  longer  than  first  pair,  i-arpiis  with  fifteen  to 
seventeen  articles;  the  other  foot  of  second  pair  shorter  than  first  piur,  carpus  with  ten  to  twelve 
ftrtic^les,  Thini,  fourth,  anil  fifth  pairs  mibeqiial,  exceeding  the  second  pair.  Third  abdominal 
B^nent  carinate<l  in  its  posterior  hxlf ;  sixth  se^^nent  elongate.  2.5  times  w  long  as  fifth. 

Length  of  ovtgerotu>  female,  station  2403,  about  31)  mm. 

Mayapiiei  Harbor,  75  to  76  fiitlioms,  station  6063,  \  S[>eiimen;  Mayapiez  Harbor,  97  to  120 
fathoms,  station  6067,  1  spe<^inien. 

DistrtbatioD ;  Northern  |iart  of  Yiuatan  Bank,  latitude  23°  13'  N.,  longitude  89°  le*  W.,  84 
fathoms,  station  36,  Stnke  (type  locality) :  off  Frederic ksladt,  Santa  Cruz..  248  fathoms,  station  134, 
Bliiie  (Faxon);  liulf  of  Mexico,  oft  C'8[te  San  Bias,  F!a„  RH  fathonw,  station  2403  (-l/tnJrow);  oB 
Cape  Lookout,  N.  C,  124  fathoms,  station  2t)02  {AUxitrtm). 

Family  ATYID^G  Klngslej,  1878. 

Carapace  dorsally  smooth;  scale  of  second  antennie  short.  Mandibles  with  a  molar  process  aiul 
cuttin)c  edge,  but  no  palp.  Third  maxillipeds  fouf'jointed  and  pediforin,  Firet  and  8et;ond  trunk-lej^ 
chelate  with  spoou-sha|>e<l  Hngen-;  carpus  of  second  pair  not  subdivided,    Telson  llatteneil,  tnincale. 

AVy  III  the  Porto  Rican  genera  0/  the  family  Atyidac. 

A.  Pereiopoda  with  cxnpoillteK.    Cnrpiil  JolnlnoC  flnt  tno  pairs  not  dliiUinyexiaraloil XIpltucnrU 

A',  pfirinpodii  wllliiiiit  nopoditm.    Carpal  Jiiints  of  Hmt  two  pain  dlMally  excavated. 

B.  Bolli  flngeiTot  eai'h  haml  KuU'quiil  In  Eiie^  no  pnlma  developtd Atfa 

W.  MnvBbli'  flngcTs  slinrlvt  Ihan  thv  iDimiivatilc  part  if  the  hand,  the  inllvr  di^ili^c[1y  divided  lnt«  a  pulnui 

*  0«niu  ZIPHOCAUS  van  Huttni. 

JTipfcocortsvonManuns,  Arrh,  t.  Nalnrg.,  xiiviii,  [it.  1,  139,  IK-i;  Ortmann,  Proc.  Acad.  Nat.  Sot.  phila,  IKW.  40a 

Rostrum  slender,  i-oiiiprexsed,  dentate,  usually  long.  All  the  pereiopo'la  slender  and  with 
exopodiles;  <'arpal  joints  ol  iirvt  two  |iairs  without  a  distal  excavation,  articulating  in  a  normal  way 
with  the  proxitiial  end  of  the  propodiis.  Abdomen  with  sixth  segment  elongate;  telsoh  slender, 
truncate  at  tip. 

Zipliocaria  elongata  (Gn^rin). 

mppuiyler!oHiiain(i\ifir[n.lii  IjiSagra'K  Hint,  aiha,  vol.  vn.  p.  xx;  vol.  viii.  pi.  ir,  f.  16, 1«8T. 

.Xviinmri-rrtoHiAr^r  voii  Marll■n^  Arrh.  !.  Nalnrg..  iixviii,  pt.  1,  1(0,  lK72M)rtniann.  Proi-,  Ai-ad.  Nat.  (Irt.  Phlla.  !««,*», 
and  xyiidiiyniy. 

In  typical  sjiecimens  the  rostrum  is  from  I  to  1.66  times  as  long  as  the  remainder  of  the  cara- 
pace, its  carina  prolonged  only  a  little  way  on  cara|>Hce;  hori/untal  for  its  l>>i«il  fifth,  then  inclined 
iipwanl  at  an  angle  of  about  30  degrees;  upper  margin  armed  in  its  basal,  horizontal  portion  with  ten  lu 
fifteen  crowded  spines,  remainder  entire;  lower  mai^n  arnieil  with  nnnierouw  spines  beginning  near 
anterior  end  of  superiorrowand  extending  to  the  extremity,  which  is  obliquely  truncateandarimil  with 
a  few  spines.  Carajiace  behind  anterior  fifth  smooth  antl  rounded.  An  outer  orbital  tooth  j)re^nt. 
Second  s^meut  of  |>ednncle  of  the  inner  antennte  l.It  times  as  long  as  the  third.  Upper  and  ouler 
flagellum  as  long  as  rostrum,  its  basal  half  thickened;  inner  and  lower  flagellum  slender,  longer  than 
carapace  and  ra>ilnim.  Flagellum  of  outer  antenna  as  long  as  InmIv;  scale  reaching  to  mid<lle  of 
n>struin,  its  sides  parallel,  extremity  rounded,  prolonge<l  a  eon siiierable  distance  beyond  outer  spine. 
KiTvl  [lairof  feet  reaching  to  end  of  first  unlennulars^ment;  second  pair  more  slenderand  reaching  to 


cb,  Google 


THK    BRACHYHRA    AND   MACRURA    OK    PORTO    RICO.  119 

or  beyond  the  end  of  sntennular  pednnck'.  Third,  tourtli,  and  fiftli  imira  diminisliintt  very  slightly  io 
the  order  name<l,  the  third  [lair  beinjt  si  littk'  longer  or  shiirt«r  than  ."ecoiid.  Sixth  abdominal  segment 
nearly  iwit-e  a^  long  as  fiftli. 

f>ength,  57  mm, ;  length  of  oarapace  and  roflnnii,  24  mm.;  length  of  roRtrum,  14.2  mm. 

Varieties  oi:i-nr  with  mnih  shorter  mslrum,  having  the  apjiearain-e  of  typleal  s|Mi*iiTien!<  from 
wlii[-h  a  portion  of  the  roj-trurn  has  lieen  broken  off.  In  the  I'orto  Kiean  s[)e<-imenH  from  Kl  Yimqui: 
the  nwtnim  extenclH  to  the  end  of  the  first  antenniilar  «ei,n  ent  r  t<  the  middle  of  Heeond  segment. 
This  form  iH  eiiuivalent  to  Xiphmiirk  hi:ririuitrh>  Vin  nk  In  thi  in  lividiials  from  Rio  (irande  di' 
.\re<'il)o  the  rostrum  extends  to  the  end  cif  the  sii'ond  antennnlar  w  nment  or  to  the  middle  of  the 
third.  This  form  is  Xijiliomrii  gludi'ilnr  Poroek.  The  "jifennenH  fron  the  other  localities  are  typical. 
It  may  lie  notetl  also  that  while  the  different  forms  are  repn  H^ntiHl  I  \  <<]H>eiinenH  of  c<)ual  len^^h,  tlii- 
IrrerirtMri*  form  in  thicker  than  the  gtadinliir  or  than  tl  e  tv  pieal  el  ngiiln 

Porto  Rinan  loialities:  Rio  ('apiitas,  Caiman,  In  \-  Bi)eciTnenn,  Rio  (Jrande,  near  month  ni  Rio 
Caguilas,  5  specimcnii;  Rio  Bayamon,  15  sjiei^imenK;  Rio  (irande  de  Arecilm,  at  the  falls  (A.  B.  Baker, 
will.),  2  specimens  (rostnim  of  the  ionn  of  Xiiilioivrii  gl/iiliaitir  Pocotik);  Kl  Ynnqiie,  31  epeeiinens; 
RioAreci1>o(Gnmlla<:h). 

Known  only  from  the  fresh  waters  of  the  .^ntilli-ii:  ('iiha  (Guerin,  von  Martena);  Haiti  {Sauntnre); 
Santo  I><>iningo  (Sharp);  Dominica  (Poeoek);  Port  Castries,  8t.  Lucia,  in  Hiiall  brook  [Albntrog*). 

ATTA  Leach. 

.llflK  Li'Mh,  Tiann.  Ltnn.  Sop.  LOTulon,  I1.  MA,  Iglii.    (Prro-'iiipled.) 
Alanljeiich.  Zuol.  Mlxc..  in  n,  1S1T. 

jfjWiiln  Bandall,  Jt.iir.  Acad.  Sal,  Sci.  Phils.,  vm.  IJO.  li«H:  A,  Mllti«  Etlwardu,  Ann.  Soo.  Emom.  Fratioe  (41.  iv  Ifil.  INM. 
Rostrum  short,  flat,  and  broail  at  the  hawe,  horizontal  or  depresjied.  I'ereiopoda  without  exopo- 
ditee;  Gret  two  pairs  Hhort,  with  carjwl  joints  distally  deeply  excavate,  inlero-distal  angle  articulating 
.  with  outer  margin  of  propiMlus;  priipoilus  and  ilaL'tylus  subequal  in  sii^e  and  fringed  with  long  hair; 
no  distinct  palm;  tRird  |>air  of  feet  lai^  and  long:  thinl  and  fourth  jmivv  diminishing  Hiicceaeively  in 
Aze.     Abdomen  with  sixth  segment  not  vlongate;  telson  broad,  rounded  at  the  end. 

Atya  acabra  i«ach. 

Alyi  teabi-r  Imvh.  Tnm.  Linn.  Sor.  London.  XI.  345.  ISIA. 

.^(^•rodraU-afh.  Znol.  MlBCni.  p,  2».  pi.  131.  IBn:Orunmin.  l-nji-,  Amd.  Kal.  Sol.  phila.lSW,  409.  aiid  nynoiiyniy. 

Rostrum  reaching  nearly  or  <juite  to  end  of  Srst  antennnlar  segment  and  with  a  median  and  a 
lateral  isrina;  either  triangular  or  with  lateral  carina  terminating  in  a  tooth  above  eye.  Carapace 
deeply  punctate;  anterior  margin  with  an  external  orbital  and  a  hranchiostegal  tooth  or  spine.  First 
and  second  pairs  of  feet  subequal,  terminal  hairs  reaching  to  or  tveyond  antential  scale.  Third,  fourth, 
and  fifth  pairs  of  feet  covere*!  with  short  spines.  In  typical  sjiecimens  the  third  jwir  of  feet  are  very 
heavy,  the  merus  being  much  swollen  between  middle  and  distal  end;  carpus  and  propodus  eube<jual 
in  length;  dactylus  very  short.  Fourth  and  fifth  pairs  much  shorter  and  more  slender,  subequal  in 
thickness. 

This  species  is  extremely  variable  in  the  form  of  the  rostrum  and  more  noticeably  in  the  shape 
of  the  last  three  paira  of  thoracic  fwt,  which  may  all  he  slender  anil  marly  equal  in  length;  and  their 
spines  very  feeble  and  appressed.  These  differences  .ire  indejiendent  of  sex  or  size,  anil  protiably 
represent  i^ifferent  stages  in  the  growth  of  the  individual 

Length  of  Porto  Kican  siiecimen,  a  male  with  feet-of  third  jiair  ftont,  OtS  mm.;  length  of  carapace 
and  rostrum,  26.8  mm.;  of  rostrum,  4  mm.  Length  of  male  sjmm  imen  with  feet  of  thirtl  pair  slender, 
80.5  mm.;  length  of  carapace  and  rostnmi,  29  mm;  of  rostrum,  6.5  mm. 

Porto Rican  localities;  San  Juan  market;  Mayaguez.  fresh  water;  Fallsof  RioOrandede  Aibonito; 
Falls  of  Rio  (irande  de  Arecibo  (A.  B.  Baker,  coll. ) ;  Kl  Yunque;  a  tributary  of  the  River  Aflasi*o,  anil 
San  Juan  market  (Gundlach). 

Common  to  the  Fresh  waters  of  Mexico,  Nicaragua,  (Tosta  Kica,  West  Inilitts,  West  Afriis  and 
adjacent  islands;  Orinoco;  Venezuela  (Lyon  and  Robinson  <-oll.). 

Common  name,  Oudbara  (Gundlachj. 
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0«iiiu  OBTKAKinA,  nom.  dot.' 

Alyolda  OttmnjiTi.  rrcv,  Anul.  Nat,  Pti.  PhiU,  lim,  WC    (Not  Jftfuldn  Rundiill.) 

Differs  from  Atya  ohiefly  in  the  eharacter  of  (he  chelie  of  the  lirat  tux)  second  pairs  of  le^;  the 
dactylus  is  inserted  on  the  upper  manfin  of  the  propodus  and  is  shorter  than  the  latter,  fomiing  a  ohela 
consisting  of  a  palniar  portion  and  two  fillers,  as  is  usual  in  the  Decapoda. 

Ortmaniiia potunirim  (F.  Muller). 

Atj/nt'ln  poUmlrfm  F.  MUller,  Koamos.  IX.  1 17.  flgi.  1-20,  1881;  Arch.  Mlu.  Nac.  Riodi  Juielro.  VIII.  IH.  pis.  IX  rikI  X.  IVTi. 
Ortuutnn,  Prm.  AimuI.  Nat.  SrI.  PhOa.  ISM,  407:  Kev.  Mua.  Paulina,  ii.  1K3,  pi.  i,  f\gs.  us.  1807. 

Hostnim  shorter  than  ant«nnu]ar  peduncle,  narrow,  acute,  having  a  superior  unarmed  median 


(«rina,  and  two  or  three  teeth  below.  Carapace  smooth;  anterior  margin  famished  with  suborbital 
spine;  also  a  branchiostegal  spine  in  the  female,  none  in  male.  Feet  ati  slender,  those  of  ttie  second 
pair  reaching  the  end  of  the  antennular  peduncle.  Carpus  of  aeconti  pair  nearly  as  long  as  its  pro- 
podus  and  much  longer  than  carpus  of  first  pair.  Meral  joints  of  third,  fourth,  and  fifth  paira  armed 
with  a  few  spines  l)elow,  the  propodi  and  dactyli  have  many  smaller  and  more  slender  epinea. 

Length,  from  15  mm.  in  the  male  to  25  mm,  in  the  female,  according  lo  Muller. 

Vieques  Island  in  small  stream  (Dr.  L.  Stejneger,  coll.) ;  1  male. 

Hitherto  known  only  from  Brazil,  where  it  has  been  taken  in  the  Itajahy  Kivur  and  ai  .'^Ao 
Set)asl4fto  in  the  sea. 

Family  PONTONIlUf  Kingsley.  1878  ( Poptoninie) ;  Bate,  iaS8. 

Body  ofl«n  depressed;  rostrum  often  short,  compressed  or  deprGiee<l  with  or  without  dentations. 
Outer  flagellum  of  firstanl«nna  consisting  of  a  thick  hury  part,  bearing  a  thin  hairless  part,  the  latter 
usually  arising  from  the  fonner  at  a  short  distance  from  the  free  end,  ami  thus  giving  it  a  bifid 
appearance.  Mandible  deeply  cleft  inUi  two  divisions  and  without  a  [lalp;  endopodite  of  the  second 
maxilliped  not  hirainous;  thinl  maxilliped  pediform,  but  usually  with  some  of  the  jointa  broadeneii. 
All  the  legs  without  exopodiles  or  maxt^obraiicliH;  first  two  pairs  of  legs  chelate,  first  pair  slender; 
BMiond  pair  larger  than  first,  not  foliaceuus.     Mode  of  life  often  semi  parasitic.      (Borradule. ) 

Key  to  tlie  Porto  Riean  genem  of  tlie  family  Ponlonitilfe. 


•The  National  Muaeam  baa  laUl^  received  from  Mr.  H.  W.  Henahaw,  BIlo,  Hawaii,  two  ipeclea  of  river  alirlmp 
bclnn^ng  to  the  lamUy  Alykin,  One  Ian  tiut  Atya,  thv  other  belongs  In  lh«  genu*  Atyaidaiiii  defined  byOrtmaiiii  (I'mc. 
Acad.  Nat.  Bel.  Phlla.  ISM.  406),  Either  correspondK  tuRandaU'e  brief  deacrlptlon  ot  .4fvnfdaMtnJ(fUa.  Randall,  himi-ver 
(Jour.  Acad.  Nat.  Sd.  Phlla.,  viii.  1M9, 1401,  f^yt  that  Alnolda  I*  eaaentla  1 1 j- similar  lo  the  genim  Alya.  '■excepting  ili.-  ihirri 
pair  nf  feel":  this  would  seem  to  Imply  [hat  the  flnt  two  paini  of  feet  are  similar  to  tho*e  of  Atya,  which  isnot  Ihc  cane  In 
.KjioMaasdeHned  by  Onmann. 

Through  the  eourteay  of  Mr.  Wltmer  Stone,  of  the  Academy  of  Sciences  ol  Philadelphia.  I  have  been  able  10  examliie 
a  dried  fragment  (all  that  remains)  of  Kandall'stype  of  Atyot^abimltala.  It  comprise*  a  campacc  and  a  foot  of  both  the 
Smt  and  second  pairs.  These  are  without  donht  feet  of  typical  Atya,  and  the  Hpeclen  is  seemingly  Identical  with  one  of 
Ihonc  recelveil  from  Mr,  Henshaw;  il  Is  that  llgiirvd  by  Dana  and  by  Bate.  The  genua  ^(ynfifn  Randall  la  therefore  a 
nynonym  o(  jlf^a  I-eacb.  In  Alya  (loquole  Dr.  Ortmann)  ihe  "dactylua  lof  the  chelie)  articulates  with  Ihc  propodiuon 
the  posterior  end  of  the  latter,  both  Joints  being  exactly  alike  and  formlnR  a  hand  of  a  very  peculiar  shape  among  the 
Decapoda^  (he  palmar  portion  being  wholly  reduced,  and  the  hand  consisting  only  ot  two  Angers  about  alike  in  hIsc 
and  conneeled  with  each  other  al  the  posterior  endn." 

In  the  genus  Jl^da  Ortmann  (non  Randall)  for  which  J  propose  the  nauic  (MmauHln,  "the  hands  are  formed  like 
Ihoeeof  Oiritffuo,  the  dactylus  Is  Inserted  on  the  upper  margin  of  the  propnduSitieing  shorter  iliaii  (he  latter  and  forming  n 
chela.  a»  iwiial  In  the  Decapoda.  eonslBtlng  of  a  palmar  portion  and  two  dngen."  The  type  1h  Orlmaimia  *eiuftawf  iiom. 
nov.  i^Alyolda  bitulcala  Orimann.  IHM,  not  RBiida1l  =  ^(|Ni  biftiifnta  Sharp,  imcl.  In  pari.  Cat.  No.  162),  from  Kalwiki, 
Ullo.  Hawaii.  1,800  feet  altitude.  8  miles  from  the  ma.  U.  W.  Henahaw,  collec^tor  | U.S.  Nat.  Mus..  Cat  No.  2«^). 
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Oeniu  PXBIOIJIIXmi  OmM. 

Pn-icUaiaia  CvmO.  Ani.  Ac  degl.  A»plr.  NbI.  Nap.,  u,  ISM:  Pmin.  Keg.  N»p..  n,  1,  IMt  (la(c  Bomdalle):  Bomkdnlle.  Ann. 
Mag.  Nat.  Hial.  (7).  II,  380.  ISW.  uid  nmonymy. 

Rofltrum  long,  compressed,  usually  Jentate,  in  side  view  diminiehing  grailually  to  a  sharp  point 
at  free  end,  not  bent  downward;  thicker  Hagellunt  of  flrat  antenna  long  ornioderate,  bifid;  amie  of 
second  antenna  long,  usually  narrow;  second  maxillipe<l  with  penultimate  joint  as  hnmd  as — usually 
broader  than — the  last  joint,  which  it  bears  terminally;  thini  niasilliped  narrow,  the  last  two  joints 
together  may  he  longer  or  shorter  than  the  pre<«diiig  joint;  <)aotyt8  of  last  three  pairs  of  legs  slender, 
nearly  stnlght,  without  basal  protuberance.     (Borradaile.) 

P«riclinienea  americanvw  (Kingsley). 

»):  Bull,  Eaw-x  ImL.  xiv,  IW.  pi.  ti.  I,  lO,  1«82, 


.  Nal.  Hl>t.  (7),  ti,  ass.  ISSH. 

Roetrum  reaching  nearly  to  fiid  of  antennal  wale,  upper  margin  stnught,  direi-leil  slightly 
upwards,  tteven  to  nine-toothed;  two  teeth  on  carapace  proper;  posterior  one  at  anterior  two-fifths  ol 
(tarapace,  and  forther  from  ae<»n<l  than  the  remainder  are  from  each  other;  tu'o  to  three  teeth  on  lower 
mar^n.  Hepatic  and  antennal  spines  present.  Basal  joint  of  antennnla?  very  broad,  anil  as  long 
an  next  two  joints  together,  and  with  en  aritero-lateral  spine;  the  thick  upper  and  outer  Hagelluni 
bifid  for  one-fourth  its  length ;  lower  tlagellnin  as  long  as  peduncle.  Basal  joint  of  antenme  with  an 
outer  <listai  spine;  peduncle  not  reaching  end  of  first  antennular  segment;  scale  sliglitly  overreaching 
aniannular  peduncle;  distal  spine  longieh;  flagellnm  as  long  as  body.  Last  two  joints  of  onter  maxil- 
liprd  together  are  longer  than  preceding  joint. 

First  ptur  of  feet  very  slender,  elongate,  end  of  carpus  reaching  tip  of  antennal  Hi'ale:  uierufj  and 
carpus  snbequal  in  length;  propodustwo-thinls  the  (Sirpus;  RngeiBshorter  than  palm.  Keconil  pair  of 
feet  very  elongate,  as  long  aa  or  longer  than  body;  menis  a  little  longer  than  t'arpus,  which  in  more 
than  lialf  as  long  as  palm  and  is  distally  enlarged. 

Palm  cylindrical,  slightly  compressed;  fingers  about  two-fifths  as  long  as  palm,  slightly  ilefl ex e<l, 
armed  with  a  few  small  teeth,  when  closed  leaving  hiatus.  Third,  fourth,  and  fifth  pairs  of  feet  long 
and  slender,  the  fifth  pair  reaching  end  of  rostrum. 

Dimensions  of  Culebran  specimen:  Length,  14,7  mm.;  length  of  carapace  and  rostnmi,  5.3  mm.; 
length  of  second  foot,  15  mm. 

This  species  was  found  at  the  following  Porto  Rican  localities:  Mayaguex;  Mayaguez  Harbor;  off 
Puerto  Real,  fH  fathoms,  station  6074;  Ponce,  on  coral  reef;  off  Huma^o,  9)  fathoms,  station  SOW; 
off  Vieques,  6  to  15  fathoms,  stations  608S,  6091,  601)0;  Ensenatla  Honda,  Culebra;  off  St.  Thomas,  20 
tit  23  fathoms,  station  6(179. 

AlsooccUTsat  Key  West  (type  locality);  Florida  (H.  Hemphill,  coll.),  at  Orange  Bluff,  Clearwater 
Harbor,  1  to  2  fathoms;  Sarasota  Bay,  Punta  Raasa,  1  fathom;  Marco,  1  to  3  fathoms,  and  Key  West. 
(iulf  ot  Mexico,  26  and  33i  fathoms,  stations  2406  [Albatrott)  and  5072  ( Grampus) ;  off  Cape  Catotibe, 
Yucatan,  24  fathoms,  station  2366  {Albairoas);  Old  Providence  (Albatross);  Port  Antonio,  Jamaica 
(J.  E.  Duerden,  coll.);  St.  Thomas,  W.  1.  {Albalroas);   Bermudaa 

0«nDi  POHTOHIA  Latrallla. 
hmlaida  I^lrellle,  <;uvJcr'n  R^^me  Animal.  M  el,,  v,  «6,  IS2!I. 

Body  depressed;  roBtruni  short,  depressed,  bent  downward,  not  dentate,  with  or  without  a  keel 
Iwlow  at  the  free  end;  both  Hagella  ot  first  antenna  short,  the  thicker  of  the  two  bifid;  stale  of  the 
second  anteifha  of  rnoilerate  length,  broad;  Hagellutn  of  same  notshort;  second  maxilliped  with  penul- 
timate joint  broader  than  the  last  joint  and  bearing  it  terminally;  third  maxilliped  with  last  two 
jointji  narrow,  together  shorter  than  the  preceding  joint,  which  is  broad;  da<rtylB  of  the  last  three  legs 
stnught  or  little  cnrvt^d,  without  basal  protuberance;  one  of  the  B»«:ond  pair  of  It^  with  very  large 
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['!(>.     Antenna!  npiw 
liar  iioiiuncli'.     TjHve 


Pontonia  gretji,  fp,  iiov. 

Hustruiii  reaching  middle  uf  tlie  penult  Hegnmnt  of  the  aniitunular  i>edi 
slonilcr,  sharp,  inclini-il  upward.  Ant^nnal  Hcale  reacliiiig  the  end  <jf  tlif  anti-n 
I'hi'lipecl  of  »:K-<>iiil  ]iair  with  KDiall  iMip-Hhaiicd  i-ar|iiui:  palm  tiiniiirt'yMcd, 
dilated,  nearly  twice  tm  long  af  liruad;  (lactylnx  a  little  lon^^r  than  the 
width  of  the  |>ahn,  namiw,  cylindrical,  with  a  larjn'  ttuitli  at  the  lia^l 
third  fitting  lietwwin  two  lai^  teeth  on  the  jwillf  x,  wiiirh  is  broaii  and 
Dal.  Dactyls  of  laxtthrif;  IegHdif{htly  curved  and  with  a  Hulitcrminal  ax 
well  as  a  terminal  sjiine. 

l^ength  of  female  with  ova,  20.5  mm.;  le'ijith  of  cara[iacc,  R.S  umi. 

Sine  epeeiiJiens  were  taken  Ivlween  San  Ant<niiii  Bridgi*  and  Sun 
Geronimo,  San  Juan,  Porto  Rii-o.  by  llr.  G.  M.  Gray  (typep,  Cat.  X<i. 
23789);  a  very  small  tipecimeii  without  clan's,  anil  of  seemingly  the  same 
species,  was  dredged  by  the  fUh  Ifawk  off  Vieqnew  Inland,  in  16  fathoms, 
sUtion  6092. 

This  Bpecies  is  in  general  appearance  remarkably  lilte  P.  domnUien 
Gihiiee,  which  has,  however,  the  dai'tyli  of  the  la*;!  three  pairf  of  feet 
strongly  curved  and  with  a  strong  basal  protuberance,  a  character  which  tlirowH  it  into  the  genus 
Outichiidyla,  accordii^  lo  Hiirrailaile.  PoiUiinUi  nwj-icana  Gii^rin  is  reiireHent*>d  witli  a  much  shorter 
and  lens  slender  rotitruiu  and  sjnaller  antennal  scale.     It  also  attains  a  larger  ^iiu;  (length,  .'iSmm.). 


Oanni  COEALLI0CASI8  Stimpton. 


^.  Eipl.  Expeii,.  I 


1  alM.vc.wiih  four  teeth,  all 


(Pieawaplni.) 
CbniHtonirji:  Siimpnjn,  Ptih-.  Arad.  N'xl.  Sri.  PhilH..  xi[,  %|I07).  1X60. 

Hostrum.  long  or  inixlerate,  with  or  without  lientatioiis,  usually  sniiiewhat  deiircunHl,  shallow,  at 
most  only  slightly  l>cnt  downward,  flagella  of  ttrxt  antenna  <if  ni[>derale  length,  thicker  of  the  two 
bind;  scale  of  second  antenna  long,  ]>roa<l;  fiagelhim  of  same  not  short.;  stHnmil  niaxitli|K!d  with  last 
joint  as  )>r<iai1  as  or  hroailer  than  jwnultimate  joint,  which  l>eani  it  terminally;  thinl  niaxillijieil  with 
antepenultimate  joint  niodc-atcly  broad,  last  two  joints  o(  about  the  same  breailth  as,  and  together  as 
long  as  or  longer  than,  the  antepenultimate;  chela;  of  second  pair  lai^;  dactyls  of  last  three  leitM  short, 
strong,  curved,  with  a  large  ba>>al  protulwrance  on  under  side.     I  BorrailHile.  I 

Coralliocaria  atlaotica,  sp.  nov.  , 
Roatrum  in  a  tine  with  the  donal  surface  of  the  carapace,  serrate 
front  of  orbital  sinus;  below  unamieil;  extremity  acuminate;  nwh- 
iiig  middle  of  jienult  seffment  of  antennular  jieiluncles.  Eyes  snl>- 
epberioa),  not  reaching  |)enult  segment  of  antennular  iH'<hmctc;  <-ornea 
of  lesatr  diameter  than  stalk  ami  situateii  on  its  antero-e.\temal 
surface.  Antenimlar  pc<Uincles  extending  l)eyond  the  eyes  to  « 
difiance  equaling  length  of  eye-stalks;  flagella  fringeil  with  setie. 
Carpus  and  proiMxIus  of  first  pair  of  feet  mil)ei)ual  and  a  little  shorter 
than  tneruf;  {lalm  and  fingers  snlH-qual;  <arpus  increasing  in  width 
distally:  Angers  setose;  chelffi  broailest  in  middle,  tajiering  towani 
carpus  and  toward  finger  tips.  Palm  of  right  cheli|'ed  of  Heci>nd  [lair 
ab<inl  twice  as  long  aa  hroail;  upjier  marf^in  straight;  lower  mar^n 
slightly  inclining  towani  upi>er  distally;  fingers  about  half  as  long 
as  palm;  poHex  triangular,  broad  at  base,  sleiider  at  tij);  dactyhis 
narrow  and  curvol;  <»r|ius  cup-shaped,  less  than  half  as  long  as 
fialin.  I*It  cheliiH-il  of  st^cond  jmir  mitfing.  In  the  last  three  pairs 
ot  feel  the  provimius  is  half  again  as  long  as  i^rjius  and  has  a  few 
Spinules  on  its  lower  side  near  extremity.     Dactyhis  very  short  and  si 


on  \f,\ 


three  palmof  leipi,  miK'h  ontanted. 
lut,  with  a  moderate  protuber- 


I>-ngth,  n.a  mi 
Tj-jie  Imality,  i 
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Family  PAL^MOSID^  Uach,  iSiq. 

Carapai«  cloreally  roumlpil  ami  laterally  compressed;  rostrum  long,  laterally  compressed  and 
l^iierHlly  ariae<l  with  teeth,  Kyen  well  deveioiwil  and  pyriform.  First  antennte  with  basal  joint 
iloreally  hollowed,  with  a  strong  spine  on  outer  side,  and  frequently  one  of  the  flaiKlla  hranche<l; 
aecond  pur  with  a,  ton);  and  narrow  foliai'eous  tieale,  its  rigid  outer  mar^n  ending  in  a  small  tCHith. 
The  mandibles  have  molar  tul>ercle  and  letting  edge,  and  either  have  or  have  not  a  palii.  Thinl 
loaxilljpecls  pealifomi.  Fifnt  two  pairs  of  trunk-legs  phelate,  the  chel..-  <>t  the  wewmd  iialr  generally 
larger  than  those  of  fimt;  mrpuK  not  suhdivided. 

Key  to  the  Pnrlo  Kiniti  yairm  nf  the  /(iiiiUy  PiUifmimidir. 
A.  Campsce  with  hep&tic  aplne. 

B.  Mandibles  with  a  palp.    Bodynt<jui.    Eyes  :'hori  and  thii-t mUyait 

B'.  Mandibles  without  a  palp.    Body  and  eyes  eli>nKale Ihomrir 

A'.  Carapace  without  hepatic;  nplno.    MandlbLis.  with  a  pnlp Pniimutn 

Qeniu  BITHTinB  PhilippL 

iO. 

II  (110).  IMO. 

Carapace  with  a  single  lateral  spine  on  front  margin,  and  Itehind  it  a  seconj  spine,  on  hepati<- 
T^on.  Rostrum  dentated.  Inner  antennie  with  three  fli^ella.  Mandihle«  with  a  three-jointed  palp. 
First  pair  of  feet  slender,  seconil  pair  much  longer  and  thicker.  SpecieH  usually  Huviatile,  often  attain- 
ing a  large  size  and  with  t«eond  pur  of  lege  greatly  developed. 

Key  U>  the  Porto  Kicnii  H/ierieii  of  the  gnitu  Bithynit, 
A.  I^TKe  eheilped>4  wllh  palm  cyllndrinal  or  nearly  wt. 
B.  CbelipeilH  rough. 

C.  Finjtewof  large  ehellpedsi-ovored  wllh  a  Ihirli  Mt-llliecimtlTiKotirtoutKOiic nmtMiimt 

C.  Flngere  naked Januiiffnrit 

W.  ChellpedB  tunnolh mriynt/i 

A',  l^rge  chellpedK  with  palm  swiil1i-ii  und  r-4»TapTi^4Ki-d.  wider  than  the  earf^nt> oZ/rriti 


'Bithyuia  Jamaicenaia  (Hertwt). 

OmcfT  iAMiuiu)  jamali^nBiii  Herhst.  Natur.  Krablren  u.  Krebw,  IJ.  riT.  pL.  xxvii.  r.  2. 1T%J. 
PolemonjawaimuU  Milni-  Edwanls,  Hist.  Xat.  Cnwl..  ii.  39S,  IN37. 
Bilhynlijamaifeagia  Poeock,  Ann.  Ma«.  S'al.  Hist.  (6).  III.  10.  1N<9. 

Koetrum  about  ax  long  aK  peduntdnt  of  inner  antennte;  teeth,  11  to  14  alioveanil  3  to  5  below; 
upper  niai^ri  strongly  arcuate  above  eyec.  CheiipwlH  of  second  jiair  equal — rough  in  yotmg  imli- 
viduals,  but  provided  with  strong  iqiines  in  the  old  ones.  CVqnis  consiilerably  shorter  than  merus, 
thickened  in  distal  fiorlioii.  Palm  subcylindriiiil,  slightly  compresseil  in  old  specimens,  but  not 
much  thicker  than  contiguous  extremity  of  canius;  more  than  thn.*  times  as  long  as  wide.  Fingers 
about  as  long  as  palm.     TeiiK>n  rounded  at  end,  on  either  side  two  tihort  movable  spines. 

Length  of  bixly  of  Porto  Rican  specimen,  21.3  cm.;  length  of  second  cheliped,  24.6  cm. 

Fresh  waters  of  the  Pacific  slope,  from  Lower  California  to  Rniailor;  and  of  the  Atlantic  slope, 
(rum  Texas  to  Rio  ile  Janeiro,  including  the  West  Indies.  Porto  Kii^ii  Imalitien:  Caguas,  Rio  Giande; 
Ran  Juan  market;  San  Sebastian  (A.  B.  Baker,  coll.);  Arroyo. 

Bithyuis  acauthurus  (Wieginann). 

Aiirmvn/WDTM  Milne  Edwaidx.  Hist.  S'al.  Crust.,  It.  337,  Ui37. 

ftiirmon  macmbToi-hi'm  HeflHoif,  Addtt.  Faun.  Atr.  (hi-.,  p.  15,  IH.'^l, 

/■•ilrmini  afrlraaat  KIngsley,  Bull.  Esxex  Inst.,  xrv.  p.  107.  1SK2. 

/tIM vnu  nmnf Aonu  Kathbun.  Pnic.  V.  s.  Na).  Mils.,  xxir.  Nn.  1199.  i>.  Xlli.  ISDO. 

Rottram  a  little  variable,  n^tilinear  or  slightly  cnrve<l  upward,  as  long  as  or  longer  than  antennal 
NTBles  and  longer  than  stalk  of  inner  antenna';  it  ha."  8  to  12  teeth  alxive  and  4  to  7  Iteloiv.  Sei-ond 
|iair  of  feet  almost  cylindrical,  equally  developetl,  spiny  in  the  old  and  rough  in  the  young;  isrpus 
consiilerably  longer  than  merus;  palm  cyltnilrical;  finger?'  shorter  <ir  just  aif  h>ng  as  ]>alm.  in  the  olil 
like  felt;  spine«  rtrong,  arrangetl  in  longituilinal  tHriew.  Telwii  sliort-[iciiiite<l,  inner  of  side  tt-elh 
overreaching  extremity. 
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length  (A  IkkIj-,  102  mm.;  length  of  large  cheliped,  116.5  mm. 

Known  from  Rio  Grande,  Texas;  Antilles;  Eecondido  River,  Nicar^nm;  Kalwnllla,  T'niUnl  Rtatm 
of  Colombia  (AUiiilni»»);  Brazil,  as  far  south  as  Rio  Grande  <lo  8ul;  Panama;  Ki'nador;  West  Afri**. 
I'lirti)  Riean  lo<«litieK;  Rio  Bayanion;  San  Juan  market;  Rio  Bayamim,  almvp  Palo  Set-o;  Aguadilla; 
MayatrueK,  in  fresh  water;  Poi.ce;  Isabel  11    Vipijiies  Iclaml;  Fajanlo;  Kin  Arei-ilw)  (liiimilath). 

Common  name,  Aoct  (Gundlach). 

Bithyaie  olfersii  (Wiey:niann). 

fiiUman  tpimTnaniu  MUnc  EdwH[I1^  HiHl.  Nat.  Crust.,  il,  fM.  IKi;. 

Palamnti  npinitaajitu  viai  iS&rlenf.  Areh.  I,  Nfttur..  xiiv.  pi.  1.  IB,  pi,  n.  (.  S,  1S69, 

PaZenum/atutfntu  Saiumiv,  M«ni,  Sor.  rh>-ii.  Htat.  Nut.  Geneve.  TIV,W9  (,S3).  pi.  iv,  f,:io,  IrCiN:  iinmnitn, /jail,  .Tnhrli..  Sj'kL, 

V,  7M,  1801;  Rcr,  Mils.  PsulinU,  II,  213,  189T. 
Palieaum  utferri  Ortmsnii,  Rev.  Mur.  Pflullala,  n,  'ili,  pi,  i,  flga.  10  mill  11,  INK. 

Roxtrum  as  Ion);  as  or  a  little  shorter  than  the  stalk  of  inner  Hntenn»^,  sborttfr  tliaii  aDtcnnal 
scale,  arched  above;  13  to  14  teeth  above,  S  to  5  below.  Chelij)e<ln  of  second  pair  very  iine*|iial.  Carpus 
longer  or  shorter  than  merus;  carpus  and  nierus  ilistaliy  swollen.  Palm  stroi^ly  eompreased,  oval  ur 
obloug-oval,  bniader  than  <'arpus  and  longer  than  browl.  Finfcerti  widely  gaping  when  fiexed;  mov- 
able finger  ourveil.  Chelipeds  armed  with  Bpineo.  which  are  stmnger  and  Rlightly  curved  on  the  side 
of  Hexion  of  segiuent«.  Inner,  outer,  and  lower  surfaces  of  jialm  covered  with  felt  and  with  long  hair. 
Teison  point«Hl,  inner  of  side  spines  longer  than  the  point.  In  the  Xational  ^fuse"Ul  are  all  grada- 
tions lietween  the  two  forms  hitherto  kiiown  as  oZ/crnii  and /atmtmvA,  In  spe<'iniens  from  Costa  Rica, 
the  chelipeds  are  very  broad,  palm  a  very  little  longer  than  broad,  utrpu.s  much  swollen  and  as  long 
as  wiilth  of  palm,  merus  much  swollen  at  middle  and  1,5  times  as  long  as  i^rpui;.  This  Is  the  iHo^t 
extreme  form  of  otferxH.  Si)eciniens  from  J.A  Pa/  have  the  cheltped  similar  to  that  tigiired  by  Ortmann 
(Rev.  Mus.  Paulista,  ii,  pi.  i,  f.  10) — the  jialm  nearly  twice  as  long  as  brcjail,  the  carpus  about  two-thirds 
as  long  as  the  palm  and  sul>equal  Ui  the  merus.  A  specimen  from  Jamaica  represents  the  most  slender 
form  of  the /"iJ^f iniM  variety.  The  palm  is  2.5  timeii  as  long  as  broad,  the  carpus  a  little  longer  than 
palm  and  l.lt.^  times  as  long  as  merus.  Porto  Rtcan  specimens  from  Kio  Caguhas  resemble  strongly 
SauKsure's  figure  of  faiutiniu.  The  rostrum,  however,  does  not  quite  reach  the  extremity  of  the 
antennal  peduncle.    The  following  shows  the  dimensions  of  a  niimlior  of  fpeciniens: 


I   U'TiKih    ''5^P{*'jolli[Kcr|  cifpalm  '   U-nnih  |    WMIh    |    Lenitih  |    Width    , 


CusMRlca Mai?, 

1    UP»x ,...di>.. 

'   Cape  St,  Luciv I. ..do.. 

Gusdeloupv do.. 

Porto  Rtco(RioCHgiiluu)..|... da.-! 


Porto  Rii-ii;  Rio  C^uitas,  Cagiiui';  Rio  Grande,  near  mouth  of  Rio  CVi"hif;  Rio  Bayanion; 
Mayaguez,  fresh  water;  Arroyo;  Fajardo;  in  the  rivers  al)out  Ftayamon  (Gundlaith). 

Also  at  Jamaica  {AIIkiItom);  Haiti  (Saussmv,  Ortmunn);  Culia  (von  Martens,  Gibben);  Santii 
Domingo  { W.  M,  Gabb,  coll. ) ;  Uiiminica  (Pocoirk ) ;  Tobi^co  ( F.  A.  IHwr,  coll. );  Port  Castries,  Ht.  Lucijt, 
in  small  J)r(>ok  (..Itf/'ifrtiM);  Guadehiupe  (Mus.  ]..  Guesde);  Vera  Cnw,  Mexico  (Ortmann);  Eacondidn 
River,  Nicaragua,  5t)  miles  from  Bhiefields  (<'.  W.  Richmond,  coll.  |:  I^Guaim,  Venezuela  (Lieut.  Wirt 
RiibiuHon,  II,  S.  A.,  coll.);  Kio  de  Janeiro  (von  Martims);  near  Uio  do  Janeiro  (Orlmann);  l.a  Pa^; 
Caiie  St.  JjUias;  Coaln  Rica;  West  Afri™. 

Common  name,  ,?'«<  ((iundlach), 

BithyniB  savi^yi  (Bale). 
Brarliyfarintt  mt'iff'iyi  B«le,  CliallwiKer  Rcpt,  Zool.,  xxiv,  795,  pi.  cixi!!,  f.  1,  1SS8. 

Rostrum  horizontal,  reaching  end  of  antennal  si'ale;  armeil  with  7  teeth  above  (3  of  which  are 
on  carapace)  and  3  below.     Feet  of  second  pair  snlicinal.  alinnst  cylindrical,  smooth,  fingers  hairy; 
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isrpuH  less  than  half  the  length  of  menia,  distally  thickenert;  palm  subcylindrical,  slightly  t'omprisaed, 
not  much  thicker  tlian  carpus;  fingers  more  than  half  the  length  of  palm.  Dactyli  of  laat  three  jmire 
ol  feet  biunguiculate.  Telson  flhoK,  pninleii,  on  either  side  with  two  movable  spines,  of  which  the 
inner  overreachea  the  middle  point.     I^ength,  44  mm. ;  lengtti  of  aecoud  cheliped,  41  mm. 

A  marine  speoie«,  taken  at  Ponce;  Light-House  Reef,  Arroyo;  Enseiiada  Honda,  Culebra. 

Bermudas,  shallow  wat«r  (Bate);  Nassau  (Rankin);  off  Habana,  Cuba,  78  fathimiB,  station  2169 
{Albalroei);  between  Janiaica  ami  Haiti,  23  fathomti,  station  2I3S  {Atbatrost);  Curasao  (AlbaiTom). 

Otniii  FAUBHOK  Tabrlciu. 

Leandtr  Denaareet.  Ana.  Soc.  Kniom.  Frsnce  {2).  vil,  K7,  1X49:  Sclmpmn,  Pnir.  Aciid.  NhI.  Svt.  I'hilH..  xir.  W  IIM),  IWO. 

Mucli  like  Silhynw,  but  caispace  armed  with  an  antennal  and  a  branch io«t«gal  spine;  iii>  liepatie 
spine.  I>egs  of  second  pair  not  «i  greatly  developed  as  in  BUhynie,  Species  for  the  most  part  marine 
and  of  small  size. 

Key  to  the  Pnrto  Jfiotm  apnieg  iif  the  genitf  Pnlsemon. 

A.  Rfietnim  wllh  8  or  B  tPeth  on  upper  margin.  3  or  4  on  liivrer  mai^n.    Antennal  scale  very  bn»d,  in  spine 

not  reaching  end  of  blade aghiii 

.IMCoatnun  iritb  11  to  13  teetb  on  upper  maigln.  5  to  T  on  lower  miiTgln.    Antennal  BC«le  vet?  n&rrow.  Its 


Paleemou  afflnis  Milne  Fxlwards. 

.nl«,  Hist.  Nal.  Cnul 391. 18S7. 

t.  U.  i^.  Expl.  Elpeil..  l.SM.  lSft2;  pi.  XXTVIEl.  t.\  ISM.    Bate.  ChaUaiger  Rept.  ZiM\.. 


pi.  cxx 

Dorsal  crest  bej^nnin^  at  middle  of  carapace,  either  horiKonta)  or  sliglitly  depressed  at  middle  of 
rostrum  and  ascending  toward  extremity,  reaching  to  or  beyond  end  of  antennal  scale;  armed  with  8 
or  9  teeth,  2  or  3  of  which  are  on  the  carapace;  the  last  tooth  usually  near  tip  of  rostrum  and  eeparated 
by  a  considerable  distance  from  penultimate  tooth;  lower  margin  of  rostrum  with  3  or  4  teeth.  Adult 
Porlo  Rican  specimens  are  smaller  than  thiiee  from  New  Zealand  before  me,  and  have  8  to  10  segments 
of  upper  flagelluni  of  antennula  united  and  12  to  16  free;  whereas  the  New  Zealand  specimens  have 
12  to  14  united  and  20  to  25  free.  Carapace  of  second  pair  of  feet  reaching  to  or  beyond  the  tip  of  the 
roMrum;  slightly  longer  than  the  palm.  Paltn  1.5  times  as  long  as  the  fingers,  not  swollen,  a  little 
wider  than  distal  end  of  carjius. 

LetJgth  of  ovigerous  female  from  Fajardo,  Porto  Rico,  35.5  mm.;  length  of  carapace  and  nwlnim, 
16.1  mm.;  length  of  rostrum,  8.5  mm. 

Porto  Rico;  Puerto  Real;  Boqueron  Bay;  .\rroyo;  Hucares;  Fajardo. 

New  Zealand  (Milne  Edwards,  Dana,  U.  S.  Nat.  Mus.);  Port  Jackson,  Australia  (Bate);  Bermu- 
das (Heilprin,  Ortmann). 

The  rostrum  cif  the  New  Zealand  specitneus  in  the  National  Museum  is  almost  horizontal,  but  in 
Porto  Rican  s|>eiamens  it  retiembles  Bate's  figure  of  ati  adult  female  of  approximate  size.  .Sjieciniens 
of  Palmmon  »quiila  from  Jereey  in  the  National  Museum  have  the  palm  twice  as  lung  as  the  fingers. 

Palmnon  paulensia  (Ortmann). 

tmiKfer  pouitMti  Ortmann.  Revlnta  Mim.  PaullsM,  ir.  IM.  pi.  i.  [.  IJ.  1837. 

Dorsal  crest  beginning  just  in  front  of  middle  of  carapace,  anue<l  with  11  to  13  teeth,  the  first  2  or 
3  of  which  are  on  the  carapace  itself;  rostrum  ascending  for  lie  distal  two-thirds;  lower  margin  with 
5  to  7  teeth;  as  Inng  as  or  a  little  longer  than  antennal  soalefl.  The  antennular  peduncle  reaches  a 
little  more  than  half  the  length  of  antennal  scale.  The  outer  flagellura  has  in  the  type  specimens  8 
segments  united  and  12  free;  in  specimens  in  hand  5  lo  7  segments  are  united  an<l  15  to  17  free. 
Antennal  scale  very  narrow,  its  inner  margin  very  oblique;  antero-extemal  spine  extending  beyond 
blade.  Middle  of  palm  of  second  pair  of  feet  opposite  tip  of  rostrum.  Carpus,  palm,  and  fingers 
subequal  in  length;  the  carpus  may  be  a  little  longer  than  the  palm.  The  carpus  ii 
distally;  the  palm  iSjHubcylindrical,  slightly  compressed  and  swollen,  wider  than  carpus. 

Length  of  ovigerous  female  from  Manx),  Fla..  28.5  mm. 
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.Specimens  whicli  I  refer  to  this  species  an.f  from  Man»  and  Punta  Ratssa,  Fla.  Some  of  them  tiad 
been  recorder)  by  Kiogsley  bk  Palxmoiiden  c-iniUitu*.  They  differ  from  Ortmaan'H  description  and 
figure  in  having  the  posterior  two  of  thedorsal  teeth  more  separated  than  tlie  others. 

One  f))eoimi;n  only  ■*-ai^  taken  in  Porto  Rico,  at  Mayaguez,  with  the  hoat  dredgt!;  it  agrees  in  all 
n»"[>ei-lii  with  tlie  Floridian  is]>ecimenM,  ext-ept  tliat  the  roirtrum  in  only  twn-thlrds  as  lonii;,  having:  the 
aiipcarancf;  of  abnortiialit  y. 

Type  liHvllty,  Brazil,  l)etweeu  tlie  coutineut  ami  the  islaiiil  of  Sun  Selnutian,  Ktate  of  San  Paulo. 

The  F]ori<lian  and  Purto  Rican  form  may  i>rov<t  to  In'  dixtinut  from  the  Brazilian,  but  a  compari- 
son of  specimens  la  necessary  to  determine  ihiH  point. 

Oani)*  intOCABIS  Stimpion. 
OEMiniKllmpBoii.  Proc.  Acad.  Nnl.  .4<:1.  Phila..  XII.  saUWI.lNliO. 

Body  slender,  compressed;  abdomen  lon^,  sixth  segment  eflpecially  elon^te.  Goetnini  al>i)ve 
cristate,  dentate;  below  straight,  toothleN  except  near  tip.  Hepatic  spine  present.  Eye-stalhs  long. 
AntenDula>  eimilar  to  thoHe  of  £i(A^u.  MandihleH  not  |>alpigeroua.  Rxtemat  maxiliipeds  and  feet 
agreeing  with  those  of  BSihynii: 

tTrocaris  lon^caudats  Stlni|»H>ii. 
(VoroiTltoiiffM-nHrfo'aSllinpBOii.  I'rix-,  Ai'Sd.  .^■Bl.  Si't,  i'hila..  .til,  M  (IW),  IBBH, 

Rostrum  short,  not  reaching  end  of  pennit  segment  of  anienniilar  iiciuncle;  superior  crest  strongly 
dilated  above  eyes,  arcuate,  seven  to  eighl-toothed;  lower  margin  with  a  tooth  near  tip.  A  long 
rounded  extra-orbital  tooth.  Antennal  scale  longer  than  antennnlar  peduncle.  First  pair  of  feel 
slender,  reactiing  to  tip  of  spine  on  antenna!  scale;  carpus  and  propodus  equal.  Second  pair  a  little 
etouter,  middle  of  carpus  reaching  tip  of  antennal  scale;  carpii>>,  palm,  and  lingers  suhequal.  Laat 
three  jwirs  of  feet  very  slender;  dactyli  biungiiicniate.  Abdomen  four  or  live  times  as  long  as  cara- 
pace, third  s^nient  strongly  swollen,  sixth  segment  slender,  as  long  as  carapace. 

Length,  21  mm, ;  length  of  carapai-e  and  rostrum,  5.6  mm, ;  of  rostrum,  2.h  mm. 

Mayaguez,  1  specimen;  off  Culebra,  14^  fathoms,  station  SD86,  1  specimen. 

Carolina  (Stimpsim);  Beaulort,  X.  C.  (Kingsley);  Marco  Pass  and  Chariott«  Harbor,  Fla.  (Kings- 
ley);  Andros  Bank,  Bahamas  (F.  .'^learnts  coll.);  Punta  Rassa,  Fla,,  1  fathom  (H.  Hemphill,  coll.); 
Sarasota  Bay,  Fla.,  one-half  fathom  (II,  Hemphill,  coll.) ;  Marco,  Fla..  one-third  fathom,  amongspongee 
(H,  Hemphill,  coll.);  Marco  ((Jruui^nun);  Gulf  of  Mexico,  30  fathoms,  station  2405  (^/fcoiroi-*);  Jamaica 
(AlbatToti);  oft  Cape  Catoche,  Yucatan,  24  fathomx,  station  2365  (.4fin/ro««);  off  Jacum&,  Parahyba, 
Brazil,  15  feet  (Brauner-Agassiz  Exped.,  IBiW). 

Family  GNATHOPHYLLIll^  Kingsley,  (Onathopbyllins)  1879;  Ortmaon,  1890. 

Eostrum  short,  compressed,  toothed.  Mandibles  without  a  cutting  edge  and  without  palp. 
Third  s^ment  of  outer  maxillipeil  strikingly  broail;  both  the  following  segments  are  small.  First 
two  pwrs  of  feet  chelate,  the  first  jiair  feeble,  the  second  strong.     Contains  only  one  genas; 

Oenni  OVATHOTHTLLini  Latr^ls. 

OtuiOiophyanm  Lslri'tUe,  >'imv.  Dkl.  Hint,  NbI,,  2d  ed,,  XXX,  12.  IHIU  {HiiatujaiyUitBiy,  Cuvier'e  R^gnu  Anlm,.  -iA  vd..  iv. 

96.1X29, 
Diimo  Biwi,  Hlfil.  Nat,  Eur,  M*rid„  v.  70, 1M9, 

OaathophyUuin  americanum  (iuerin. 

GnaUiaphyUum  nmirinmtim  (iliOrln.  In  La  iJagra's  nisi,  Oil*,  vii,  ji,  xl,  1W7;  tMat.  Vlll.  pi,  11,  I.  14. 

GnalhophsBHmJaKlalal«m  .Htlmpmii.  Prui:,  Acad,  Nat,  Scl,  Philn.,  XII.  2X  (»T|,  1860:  HbkwcII.  (^M.  AUjiraJ,  Cnixt,,  IKl,  IStU. 
GnalhuphyUam  abra  Richler-,  Mecnsfalina  Msurililia  11,  (I,  Sc>-{-helleii,  161,  pl,  I  vii,  figs,  18-'J0  and  22,  IKRO, 
t  nnalliopliytlum  jialliduvi  Onmaim,  Zool.  Jahrb..  Kjnt.,  v,  JB7,  ineo. 

Body  thick,  farajiace  obtust-ly  carinate  dorsally,  carina  obsolete  posteriorly,  and  anteriorly 
continuous  with  rostrum.  Kostrum  not  reaching  a|iex  of  an te|>en ultimate  segment  of  ant«nnular 
peduncles,  obliquely  truncate  above,  a  little  concave,  and  five  to  six-tooihe<l,  tlie  extremity  acute,  the 
lateral  carina  situated  near  inferior  margin,  which  has  a  very  small  tooth  near  tip.  Eyes  rather  large, 
having  a  prominent,  conical,  obtuse  protuberance,  pigmented  with  black,  arisiag  from  upper  part  o( 
cornea.  Caudal  segnient  armed  with  two  marginal  spines  toward  extremity  and  two  long  spines  at 
exlremiti'.     Body  marked  with  ten  to  sixteen  linear  transverse  bands  of  color;  legs  with  a  band  of 
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same  color  on  ischial,   iiicral,   and  |>rop«ilal  juintii.      Specimens  whicli  have  Xiwn  lung  in   alcohol 
show  no  stripes. 

Length,  about  11  mm. 

RBjueroii  Bay;  Playa  ili'  Pimce;  Arn>yo.  Port  Jackwm,  Annlralia  (Stimjison);  Port  Stephens, 
Australia  (Hadwell);  Foiii|ilHh,  MaiintiuH  (Richu-rs);  Tahiti  (Ortnianu);  Cul«  ((int'^rin);  SI.  Thoriiaw, 
West  Inilies  (Allxitnm);  lliilf  of  Mexico,  S!  bt  27  fathoniii,  utalionn  2372,  2:i7-i  (.l/tfilnwitc) ;  BermiiiiBs 
(14.  B.  (looile,  coll.). 

Family  PASIPH^lD/1-   Kincsley.  1K7K. 

Rustruni  Hmatl  or  obsolete;  niatiilibular  palp  two  or  one-joinled  or  wanting;.  Trunk-legs  with 
exopods.  Third,  fourth,  and  fifth  [mirs  inferior  in  tsiie  to  the  two  pairs  of  chelipeds,  the  fourth  being 
generally  smallest  of  all. 

LEFTOCHELA  Stimpion.  1860. 

LrvtiK'ltfla  StbDpmn.  Proc.  Acad.  Nat.  Scl.  fM)»..  xil,  42  (1111.  I'^- 

Carapaee  partially  criftate;  lateral  walli"  anil  margin  destitute  of  spines.  Firwt  pair  of  antennre 
biflagellate.  Mandibles  with  a  nhort  one-joinle<i  palp.  Set-onil  tnaxillipeilH  not  peiliforin,  the  last 
joint  arinc<l  with  long  spines  or  hain'.  Firet  and  seconil  pairs  of  feet  conipresi^eil,  chelate,  slender, 
with  loll);  parallel  digitii.  Three  posterior  pairs  short.  Pleon  with  the  fifth  segment  more  or  le!« 
abruptly  curved.     Telson  long,  namm*.  and  tapering. 

A'«;  f"  Uif  I'liriK  Rimn  Kjifies  a/  (ftc  t^eiiiii-  f^plochda. 
A.  OrtiU  entire.    Cariniiol  fl/lh  aMcimliml  wgmetit  di-ntatt mriaata 


LeptocIi«la  carinata  Ortniann. 

lei,l>«M>\  nnaatn  Ortmitim.  IMt.  11.  »tii\?..  rixiikMix  Kx|>Cfl..  41,  r>l.  iv,  f.  1.  1N93. 

Anterior  portion  of  carapace  with  a  median  crext  extending  to  [Hiint  of  rostrum;  in  females  this 
erest  extentls  the  length  of  the  carapace,  ajid  there  is  also  a  sharp  lateral  <'rest,  slightly  curved,  but 
subparallel  to  median,  and  not  far  from  it,  and  reaching  from  orbit  nearly  to  posterior  margin.  In  the 
males  the  median  carina  is  on  anterior  half  only,  and  there  is  only  a  faint  indication  of  the  lateral 
carinas.  Rostrum  shorter  than  eye-stalki',  defiexed.  Orbilsentire.  Aniennular  peiluncles  reaching  to 
middle  of  antennal  scale.  Fillers  of  first  and  second  jtalr  of  feet  alH)Ut  as  long  as  or  a  little  longer 
than-palm;  palm  1,5  times  as  long  as  carpus.  Pourtli  alxlouiinal  segment  carinated  in  its  posterior 
half;  fifth  s^ment  I'arinated  throughout  its  length,  the  carina  eul  inlji  four  triangular  teeth;  sixth 
(Segment  with  a  median  spineor  tubercle  at  its  anterior  extremity.  Telmm  with  an  anterior  Mihmedian 
pair  of  spinules  and  three  lateral  manrinal  pairs,  e<iuidistant,  the  first  jiair  opposite  the  siibiiieilian 
pair,  the  second  pair  at  middle  of  margin,  and  third  pair  at  extremity. 

Length  of  egg-bearing  female,  west  Florida,  28  mm. ;  length  of  caiB]iai-e  and  rostrum,  7.S  nmi. 

Off  Vieques,  6  to  14  fathoms,  aUtions  6084,  60K5,  0096,  3  s|>ecimens;  off  Culehra,  15  bthoms, 
station  6093,  1  specimen.  Ofi  mouth  of  Tmantins,  Brazil,  depth  50  to  100  meters  (type  locality);  Rum 
Cay,  Bahamas  {Albatr'/se);  Gnlf  of  Mexico,  liJ  fathoms,  station  5084  (schooner  GronyrtM). 

Leptochela  serratorbita  Bate. 

LeptorhdH ncTToturhila'RMt.  Chnl]cii((iT  Hept.,  ZooL,  xmv,  Wi9,  [)1.  cixxix,  1. 1,  IBhd 

Abilomen  more  than  2.75  times  as  long  as  the  carapace.  Anterior  half  of  the  carapa<«  (urinated; 
rostnmi  almost  horizontal,  as  long  as  or  longer  than  the  eye-stalk<,  orbits  finely  serratetl  ht  spinuloui^, 
antennal  scale  shorter  than  in  mrinaUi,  the  antenniilar  |>eduncle  reaching  Ix'yond  middle  of  scale- 
Fingers  of  both  first  and  second  pairs  of  fe«-t  a  little  longer  tiian  palm,  which  is  only  a  trifle  longer 
than  carpus.  Fourth  and  fifth  st^ments  of  abdomen  cariiiated,  entire;  sixth  segment  tvilh  an  anterior 
median  tubercle,  and  a  posterior  spine  either- side  of  niitldle.  Telson  with  an  anterior  siihmeilian 
pair  of  spines  and  three  lateral  marginal  pairs,  of  which  the  anterior  )iair  is  at  tlie  anterior  fourth, 
the  second  pair  at  the  miildle,  the  third  pair  near  jiosterior  extremity. 

I.<ength  of  female,  Key  West,  18  mm.;  length  of  carajiace  and  rostrum,  4.7  mm. 

Off  Vieques,  15  fathtmis,  station  6091,  1  .■'|H^<imen;  off  Culebra,  15  falhonis,  station  IMMt,  4 
specimens.  St.  Thomas,  \V.  i.,  shallow  water  (ly)ie  locality);  tit.  Thomas  {Ailialroia);  Key  West, 
taken  at  surface  by  elei,tric  light  {Mhilnm). 
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THl-  ANOMURAN  COLLHCTIONS  MADE  IIY  THE  FISH  HAWK  EXPEDITION 
TO  PORTO  RICO. 


Bv   JAMES   E.   BENEDICT, 
Assistant  Curator  of  Marittf  Invertebrates.,  ('.  S.  National  Museum. 


In  classification  the  Aiioinui'it)!  cmbs  (x-cujn'  a  shadowy  place  between  the 
Brachyura  and  the  Macrtu-a.  In  some  syrtttniiatii-  works  in  lecont  years  the  Anomura 
have  been  divided  between  these  subdivisions  under  the  names  Bnuhyura  anMnalia 
and  Jfffcrura  tiiiomalla.  This  does  not,  howe\'er,  changv  the  group  ivom  its  inter- 
mediate position,  nor,  indeed,  do  more  than  indicate  the  value  of  its  characters  in 
the  mind  of  an  author. 

The  Anomura  are  found  in  all  seas,  though  the  distribution  is  by  no  means  even, 
by  far  the  larger  number  being  found  in  the  tropical  and  subtropical  belts.  The  family 
LlthiHlifiie  is  most  numeroiish'  represented  in  the  North  Pacific  0<-ean.  The  hermit 
crabs  are  the  best-known  members  of  the  Anomumn  group;  common  in  all  latitudes, 
usually  from  the  shore  line  to  considerable  depths,  they  present  the  variations  of 
form  that  a  world-wide  distribution  naturally  gives.  The  soft  and  unprotected 
abdomen  compels  them  \a  find  something  with  which  to  cover  it.  and  we  find  them 
in  shells  and  sponges  or  overgrown  with  polyzoa  or  anemones.  The  gi-eat  majority 
live  in  the  dead  shells  of  moltusks,  changing  from  one  shell  to  another  as  they  grow 
or  when  for  any  reason  they  have  occasion  to  seek  another  house. 

The  necessity  of  changing  shells  as  the  crab  grows  is  done  away  with  in  a  curious 
manner  in  the  case  of  some  species.  A  hydroid  envelops  the  sliell  and  grows  with 
the  ci'ab,  or  a  sea  anemone  plants  itself  on  the  shell  and  covers  it  on  all  sides  except 
the  mouth,  growing  in  the  form  which  will  furnish  the  best  protection.  In  return 
for  this  kindly  act  the  cmb  furnishes  motive  power  for  an  otherwise  stationary 
animal.  One  thing  leads  to  another,  and  we  often  find  the  .sea  anemone  and  crab  in 
close  contact;  the  shell  having,  as  it  were,  fitted  the  anemone  to  the  craii,  had  lost  ita 
usefulnes.s  and  l>een  dissolved  by  one  or  the  other  of  its  captors.  In  the  North 
Pacific  the  AVxitrtma  dredged  many  hermits  living  in  sponges,  the  size  of  the  sponge 
being  disproportionately  great  to  that  of  the  ci'ab.  Here  also  the  original  home  of 
the  crab  was  in  a  shell,  the  shell  in  time  lieing  overgrown  with  a  sponge. 

When  the  hermits  mo\e  about  they  protrude  their  chelipeds  oi'  hands  and  the 
tir.-;t  two  pairs  of  ambulatory  feet;  the  posterior  two  pairs  are  very  much  reduced  in 
size;  their  function  as  ambulatory  feet  is  a  thing  of  the  i>ast.  In  the  Anomura 
the  fifth  p-iir  are  always  more  or  less  modified;  in  some  the  fourth  pair  are 
eiiually  f^o,  as  in  the  hermits.  The  Dromias  have  the  fourth  and  fifth  pairs  reduced 
hi  size  and  furnished  with  a  small  hook-like  nail.  By  means  of  these  modifications 
they  ai"e  able  to  hold  sponges  or  shells  over  their  backs.  In  the  Pirrfifllnnifiii:  the 
fifth  pai  r  arc  small  and  elevated  so  that  they  rest  on  the  cai-apai-e.     In  the  LUhndidm, 
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or  Anoiiiuran  spider  irmbs,  the  fifth  pair  are  very  small  and  arc  folded  under  tlie 
(■arapai;e,  so  that  this  family  prcweiit*  to  the  eye  but  four  pairs  of  Icgw.  a  chui'axrti'r 
which  easily  distinguishes  it  from  any  other  family  of  DecaiX)ds, 

The  Anonuiran  collet^tion  made  by  the  Fish  Commi;jsioii  expedition  to  Porto  Rieo 
in  the  winter  of  18y)s-!t9,  on  the  steamer  Flifh  Ilnwk,  contains  9  species  t>elieved  to 
bo  new,  a  total  of  53  species  being  described.  The  most  interesting  feature  of  the 
collection  is  the  nmuber  of  new  si>ecies  of  heiniit  crabs  of  the  genus  /Iw/wr/x/y* and 
that  group  of  the  genus  to  which  PntjiiFixti-ti  ih-jiresKiiK  lM.'Iongs.  Stiiiipson  de»<'ril)i«l 
this  species  iii  185!),  from  spct^imens  dredged  by  Dr.  (iill  at  St,  Thomas.  A.  Milne- 
Edwai-ds  and  Bouvier  described  t!  species  from  the  Blah:  dredgings,  and  here  ■'> 
additional  species  are  now  presented  a-''  new.  Most  of  them  live  in  shells  with  rather 
narrow  openings  and  show  the  moditii'utions  described  by  Stimpson,  which  result 
from  narrow  quarters.  It  ia  true  of  these  species,  as  well  as  of  /'.  d&j/rcvxm,  that  they 
have  "all  of  the  generic  pet'uliarities  of  /'rie/'irixtfu." 

In  this  report  it  was  thought  best  not  to  confine  the  descriptions  to  the  -species 
actually  taken  by  the  expedition,  but  to  add  descriptions  of  the  more  common  species 
which  are  not  in  this  or  other  Port^i  Rican  collections,  yet  are  likely  to  occur  there. 

Figures  of  many  species  of  Aaomura  of  the  We-st  Indian  region  arc  inaccessible 
or  altogether  lacking.  While  this  luck  has  not  been  supplied,  a  beginning  ha.-*  been 
made,  26  species  i)eing  here  figured. 

All  of  the  figures  were  drawn  by  Miss  Annie  A.  McKnew,  except  figs.  U  and  :i, 
plate  5. 

OflniiB  DBOHIA. 
Bromia  erythropua  (G.  F.i1n-nnln). 

OnuvrnmritmrflvHi'  nhrli CnlvKby.  NhI.  HU.  Cnnilliin.  Fli>rl(I». Bn<1  the  nHhami  IhlnmlK.  ii.  S7,  pi.  xxxTii.  1743. 
lUnerr  rrylhniinii  Ertwiirtln.  Catiiloirui;  "'  Aiitmaly  In  Cjilii-ljy'B  Kntiinil   Hlsi.  nl  Cimiliiia,  wlUi  Ihe  I.intuBan  iiaiofs 

17T1.    (Tta*rM.  J.  RrtUibun.) 
Dromia  bdor  H.  M.  EOwnrdx.  Hiiil.  Na(.  fter,  Cnixt..  ii,  174.  IK^. 
Dranbx  crsttrnjiM  M.  J.  RiiUibun.  Aimalu  of  the  Ingtilotc  of  Jamnliii.  vol,  i,  Kii.  1,  p.  30. 1S97. 

The  front  is  triilentwte,  the  ioner  angleH  of  the  orbits  fonniuc  two  ami  the  rostral  point  tlif 
thinl,  wlii<:li  is  about  an  far  below  the  line  of  tlie  oriiital  antfief  a^  they  are  separated  from  eacJi  other. 
There  are  Ave  t^.'eth  on  tlie  antero-lateral  niai^n,  induditi);  tlie  one  at  tlie  outer  an^ii^  of  the  eye. 
Tlie  earapaiK  \a  very  convex  in  all  direvtione,  much  liroader  than  lon^i  it  Ih  <i>vere<l  with  a  coat  of 
tthort  bristles,  which  attu^ether  concual  the  tnihHtanee  of  tlie  Hiiell.  Thu  i^lielipeilH  are  aiinilarly 
covered,  only  the  tijis  of  the  flnfrers  beinj!  expowMl.  The  clieliixilH  ami  llie  fimt  ami  wjcond  \iaiTv  of 
amlnilatory  feet  are  stout  ami  strong,  toldinj;  in  clow  to  the  i>oiiy;  the  fouitJi  pair  are  the  sliorttvl; 
tlie  fifth  iwir  retrt  on  the  posterior  portion  of  the  tarapace.  Both  tlie  fourtli  anil  fifth  are  much 
tlatteneil  and  are  sulH'iielale. 

ThiH  rnih  if  found  in  fliallow  water  tbronffhiiut  liie  Weft  Indian  retrion.  Tlic  f.arai>aco  of  one  at 
hand  meaEurev  <iT  mm.  iu  length  ami  84  in  breadth 

0«niu  DKOIODU. 
Dromidiai  antiUeiiBis  Stini)ieon. 

»mniWi>iaiU£HrK»i>»tInips(m,  Aon.  Lye,  Nm.  Hbt,  N.  Y..  vi[,  |i,  71,  Mari'li.  IHM. 

Tlie  fnint  of  this  Bpecieu  in  very  inuvh  as  in  Droinin  eri/llimpm.  Tlie  carapaf^'  in  InnpT  than 
wide;  teeth  of  the  anl4>r(i-lateral  tnar^n  are  little  more  than  enlargeil  ic'^nuleH,  with  Ihe  exi'C|>tion  of 
tlie  one  Ijehiiul  the  cervical  Hutiire.  The  outer  an^le  of  the  eye  is  produceit,  but  is  ni>t  tooth-like.  The 
fourth  and  fifth  pairs  of  feet  are  Hubchelate.  Carapace  and  feet  am  covereil  with  a  denne  coat  of  short 
bristlcH,  only  the  ti|i8  of  the  fingers  sliowin);.  This  crab  tsnie^  over  it)<  cara|iact>  a  Rrowin^r  ."pntit.'e, 
with  a  lavity  beneath  into  which  the  carapace  (its.  Under  these  eonditkine  !4|>on^ce  are  sometimey 
seen  to  move  about,  to  the  ai^onixhnient  of  those  nnat^iuUnteil  with  this  hit  of  natural  history. 

Porto  Wco.    Collected  by  Mr.  U.  M.  (iray.    May^niez,  station  (HW3. 
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Oeniu  HTFOCOHCHA. 
Hypoconcba  stibuloaa  (Herbot). 

(hao-TMAHlam  HprbM  ii  p  'i?  pi  -C  ngp  2  nnl  1  1  W 

llyjamirlia -abitliM  Un  rin  Kev     i  Mhk  iS")  |  )      i  p  3»)  pi  S  ls.>t      stlmpcnti.  Pnx-.Acad.  Nnl.  BrI.  Fhlla.  1858.  p.  £26: 
■]j4iAnn  l.\e  Vnt    I  M  \  ^     Ml  j   "J  Mnrc  I    IHM 

This  anil  ilu  f(llouiD);)ip(fie?  areterj  miK  h  alike  an  1  lia^e  "imilar  habitw.  The  front  an<l  lateral 
inar^inH  arc  e^inuiile  i  cu^ermfr  llie  e}(.«  and  all  partf  of  the  heail  except  tho  Ha^tla  of  the  antennffi; 
the  niiilill^  Hurfatx  im  \irv  thin  ami  meiiiliraiK ua  There  is  but  little  hair  on  the  inirfai«  of  the 
i-periuteiui  (•xan  mini  the  nmrgin  is  heavily  frintnil  with  i>n«tle«  anil  anneil  with  a  number  uf  white 
i-pinee.  In  outline  Ihie  sjie  u-a  is  a  littlt  Hatleneil  iti  fn  nt  an  I  there  is  a  lar^re  notch  on  the  median 
liiv;;  ih  're  arc  no  notrheH  n  er  the  antenn<(.  the  tnden  art  a  tittle  Rattened,  hut  are  not  concave  aa  in 
llerlMii'i' fif^ire  The  fcurthan  t  hfth  paim  if  fett  areprehenBitenithotit  beini;Biib<iheUteaHin  Dnmiia. 
TheHhaiw  of  this  crab  haa,  lik<- that  of  the  hemiil  cralw,  l>eeii  moiliHed  to  suit  its  dwelling  or  protective 
coverinj;,  for  it  holds  over  ilu  eara|>are  the  valve  of  wiiiie  tameliibranch,  hoUlin);  on  by  some  of  ita 
pu^erior  fe«t  and  perhaps,  as  I)r.  ^timpttonRU^EKeHtcd,  by  Ihean^itaralKlomen  iiuwrteil  under  the  hinge. 

llei'bBt'B  specimens  were  from  Africa,  while  the  otiier  writers  have  all  had  them  from  the  We«t 
Indian  n^un,  and  it  is  not  unlikely  that  the  African  species  may  prove  to  be  the  true  laimiiigd  and 
that  the  species  in  hand  may  differ  more  from  that  than  from  //.  iireuala. 

Length  of  an  individual,  11.5  mm. 

Hypoconclia  arcuata  Stiin|)eon. 

llmmmnflHi  onHHito  SUmpdon,  Ann.  Lyp.  Nal.  HIki.  1^.  Y..  vii.  p,  Tl,  Miiri'ti,  WW. 

In  comparison  with  //.  ralmlom  thin  species  is  more  evenly  rounded  in  front  and  on  the  eidea; 
there  is  a  deep  fissure  on  the  middle  of  the  front  rather  tlian  a  notch;  there  are  slight  notches  above 
the  antennae;  the  white  apinee  that  arm  the  bonier  are  Hmalbr  and  more  nutueroiis. 

Length,  115  mm.;  width,  ll.tj  mm. 

0«iini  7ETB0I18THX8. 
PetroUstbeB  eexspinoeua  (Gil)l>efl). 

l^ffBaiut  Kfrtpinnfn  Gibbeft,  Pnv,  Amcr.  Aivtur.  Ii>r  AiJv.  of  Sclcnoo^  m.  IHSO,  p.  190. 

fli«lim,<t<..J1il«onit  Kllmpmli,  ITOc.  Acad.  Nat.  R<ri.  I>lilln.  \Hin.  p.  -la.    KitiRHle]'.  Pnic.  KeaA.  NhI.  ScI.  Phlla.  1ST9,  p.  iOb. 

The  front  is  produced,  triangular.  The  carajiaiv  is  crotwed  by  numerous  rugoae  and  ciliated  lines; 
niiiiilar  lines  croaa  the  chelipcds  diagonally.  Four  large  triangular,  spine-pointed  teeth  anii  the  inner 
inai^n  of  the  carpus. 

Many  specimens  of  this  species  were  taken  at  Ensenada  Iloniln,  Ctilcbra;  some  agree  well  with 
Hpecimeiip  from  Florida,  others  have  a  row  of  four  or  li\'e  spine;'  on  the  movable  linRL-r  of  the  hand. 
At  first  till'  Mpiny-fingun-il  variety  seeTnisi  lo  Ix'  s|>e<-ifieally  distinct,  as  the  color  was  ifitferent;  after- 
waniv  the  spines  were  found  on  s{>c<'iineiis  of  all  varieties  of  color.  The  larger  and  more  numerous 
^fpeciinens  are  purple  and  while,  the  ri<^'D  taking  the  color  while  the  intcrmeiliate  spaces  are  occupied 
by  the  cilia,  which  under  a  lens  lieiKime  white  jilumcs.  In  anotlier  variety  the  puriile  is  changed  lo 
red,  anil  in  these  there  is  likely  to  Ik-  a  double  cross  on  the  carapace,  cnusei!  by  a  line  or  light  strer.k 
ninninis  from  the  rostrum  to  the  [Histerior  margin,  an<l  two  tmnsverse  lines,  one  iM^tween  the  eyes  and 
one  near  the  center;  s|)ecitneiis  with  this  ciilur  arc  more  likely  to  have  the  sjiiny  fingers  than  the 
larger  purple  and  white  ones. 

Cotiiiiion  throughout  the  West  Indii'Sfliid  soulhi-rii  idhsI  of  the  Uniteil  States;  Porto  Rico,  at  San 
Juan,   Boqueron,   Knscnada  Honda  (Ciilelira),  Mayaguez   Harbor,  IJaballu   Blanco  Reef,  and  other 
localities;  stations  (S075  and  6065.    l.ength,  7..'^  nm.;  wiilth,  6.5  mm. 
FetTolistlies  armatus  ((libbea). 

FotnOma  armnla  Ribbex,  Pm-.Jima.  Amoc.  (ot  A<lvann.'inpnt  nl  RclrnriMii,  IMO,  p.  190. 
JWiWtaiia  gHwIlneUii  liiiOIln,  in  U  Bn^rn'w  Hlfl.  u(  n 
frtrijtitllKf  armatiu  Slimpwiti.  Pmc.  Acini.  Nill,  Hcl.  Til 

The  front  i»  obtnse  and  but  little  proihunil.    The  carapace  is  crossed  by  numerous  broken  lines  of 

minute  ridges.     The  chelipcdi^  are  long;  the  carpiiri  has  three  ei|uidist>uil  l<-etli  on  inner  margin  and 

four  or  five  curve<l  teetli  on  out«.T  margin.     Ttie  hand  has  a  line  of  spinules  on  tlie  lower  margin; 

iu  :N)me  speciuiens  the  spiniiles  are  wanting;  surfiic;  of  hand  rou;;hened  by  short  lines  of  granules. 

San  Juan  and  Boqueron  U;iy.     lAiMfitli,  l',3  mm.;  width,  'J  mm. 


cb,  Google 


134  BULLETIN    or   THE    UNITED   STATES   FISH    COMMISSION. 

Fetrolisthes  trideatatus  Stimpmn.     Plate  3,  fig.  2. 

P!(TO/(«(Af« (ridrtjMdu Htlm  11*011,  Annsis  Lyr.Sai.Hist.New  Vnrk.Tii  (MBroli,185S).p.T5,pl.i,flg.4. 

The  rostral  lobe  of  the  front  if  brottd  and  triangular,  the  lateral  Iob(#  or  teeth  are  well  separal«il 
from  the  median  lohe  anil  inarkeilty  divei^nt.  The  <'helipe<)H  are  lar^e,  gk1)roiiR  to  the  eye, 
minutely  rugose  under  a  lena.  There  are  no  teeth  or  ^|>ines  anywhere,  with  the  excwption  of  a  roundml 
tooth  on  the  inner  dictal  angle  of  the  meniB  and  a  small  aharp,  curved  spine  on  distal  angle  of  iar()U>>. 
The  inner  margin  of  carpns  in  thin  and  slightly  produced;  oQt«r  margin  (narked  with  enlargeil  rugtt. 

/'.  Iridattiiltui  has  l>een  taken  at  St.  Thomas,  Itarbadoot!  (types),  and  Trinidad. 
Petrolisth«B  tnarginatua  Stimpson.     Plate  3,  fig.  1. 
PetnUiUba  mat^mtat  Stimpnon.  Anoals  of  tlie  Lyi'fiini  of  Nal.  Hint,  of  Now  York,  vfi  (Wfll,  p.  H. 

The  ontline  of  the  front  from  the  median  lobe  to  the  angle  of  the  orbit  is  straight;  the  mcilian 
lol)e  is  rounded  and  defiexed.  The  oarapace  is  pubeera-nt.  The  clielipeds  are  not  so  elemler  as  in 
/'.  armatiit;  there  are  four  sharp  teeth  on  the  inner  margin  of  the  carpus;  in  the  center  is  a  row  of  small 
round  tubercles;  a  row  of  more  flattened  tubercles  arm  the  outer  mar^n.  A  ridge  runs  from  the  gape 
of  the  fingers  to  the  anterior  angle  of  the  carpus;  the  lower  margin  of  the  hand  is  anneil  with  spinulea. 
Th«  color  of  the  specimen  when  it  first  reached  the  Museum  was  pink.  Stini[>8on  gives  the  color  as 
"a  deep  purplish  crimson."  The  ambulatory  feet  were  lost  from  tlie  single  specimen.  Taken  at  Ponc«. 
Fetroliathes  quadratua,  new  species.    Plate  3,  fig.  4. 

The  front  is  thin,  produced  to  an  angle  in  the  middle.  A  deep  deprer<sion  reacheti  the  apex  from 
between  the  protuberances  of  tbe  gastric  region;  the  orbits  are  raieed  anc)  a  depression  extends  to  the 
inner  angle  of  the  orbit  from  a  point  at  the  side  of  the  gastric  protuberances.  There  is  a  small  protuber- 
ance on  the  gastric  region  behind  the  eye.  There  is  only  a  flight  eroargination  of  the  carapace  where 
the  cerviciU  groove  meets  the  side.  The  sides  of  ttie  carapat«  are  parallel;  near  the  margin  there  are 
rugose  lines,  )>ecoining  coatver  on  the  shoulder.  The  nieral  segments  of  tbe  aijibulHlur\'  feet  are  rugose; 
there  are  no  npines  anywhere  except  under  the  dactyl.  The  right  chelipe<)  is  wanting;  the  left  is 
large  and  strongly  granulated.  There  are  two  slight  longitudinal  depreivioni?  and  three  resulting 
ridges  on  the  carpus;  the  mai^nal  gninules  are  a  little  enlarged.  There  ie  a  wileuw  on  the  movable 
finger  and  a  slight  one  near  the  crest  of  the  palm.  The  fii^r?  are  puliescent  on  the  innersurfacenear 
the  prehensile  eilges.    There  are  no  spines  or  teeth  on  the  chelijieds. 

Keefs  at  Ponce.    One  specimen.    Length  of  cara|jace,  5  m.;  width,  5.5  mm. 
Petrolisthea  nodosus  Streets, 

PelTolMhef  nodotut  Sireeu.  Proe.  Acad. Sal, Set, I'htU., :txTV,  ji.  133, 1872, 

The  following  is  from  the  original  description;  "  The  carapa<-e  is  broadly  ovate,  about  as  broad  as 
long.  The  anterior  portion  is  nodulated;  the  nodules  are  arranged  in  a  semicircidar  manner  trans- 
versely across  the  ilorsum  from  one  hepatic  region  to  the  other.  The  posterior  portion  of  the  carajtaoe 
is  distinctly  imbricated.  The  front  is  prominent  and  dee|>ly  tridentate;  the  middle  tooth  is  the  largest 
and  triangular  in  shape  and  very  alightly  more  prominent  tlian  the  lateral  ones.  The  carpus  is  shorter 
than  the  hand.  The  anterior  margin  is  armed  with  four  lai^,  serrated,  and  imbricated  teeth ;  the  two 
middle  ones  are  the  largest  and  are  united  at  their  bases;  the  external  tcoth  is  smallest." 

PetroliBthes  jugosua  Streets. 
iV(ro(iiiiAc»j«0™iM"StreeU.PitX!.Acad.N8l,Bpl.rhtle.  IBTa.p.lM,    KlueBiiiy,  Pfoc.  Acad. -Snt.  S<?1.  Phils,  1879.  p.  405. 

The  carapace  is  about  as  broad  as  long;  tbe  front  is  evenly  convex  from  orbit  to  orbit  when  seen 
from  above;  in  front  it  shows  a  V-shaped  depression  on  the  median  line.  The  cervical  groove  ia 
strongly  marked;  there  is  a  paired  tuliereic  on  the  side  of  the  gastric  region  formed  in  part  by  a 
depression  between  this  point  and  tbe  raised  margin  of  the  orbit  The  chelipeds  are  rather  short  for 
the  genus;  the  carpus  has  a  U-Bhape<i  sulcus  on  ils'upiwr  surface;  the  opening  of  the  U  is  on  the 
proximal  end;  the  ri<^  within  the  U  and  the  ridges  on  each  side  are  crossed  diagonally  by  numerous 
rallied  linee;  the  anterior  margin  is  arme<l  witli  four  teeth  gradei)  in  size,  the  largest  being  on  the 
proximal  end.    The  hand  is  rougheiie<1  with  rather  <^oarse  granulef;  the  lower  margin  ia  carinale. 

The  collection  contiuns  several  specimens  which  I  refer  to  this  species;  they  are  spet'ifically 
identical  with  Mr.  Kingsley's  specimen  from  Key  Wei"t,  with  which  they  have  been  compared.  The 
Museum  collection  c<mlains  a  number  from  St.  Thomas.  The  Porto  Rico  expedition  obtained)  Be\'eral 
siKcimens  at  Oballo  Blanco  Beef  and  at  Ponce. 
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FetroliatlieB  P  amcenuB  (Gu6rin).    Plate  3,  fig.  3. 

ParraaiiaanKauiQairin,inl^BagTa'f  Hlstary  u[  OibH,  viii,  AiIhh.  pi,  n.  Kg.  2,  "18^" 

The  front  is  in  tlie  fonn  of  an  obtiii«  angle ;  it  has  a  <ieep  depreauon  frum  the  apex  along  the 
median  line  to  a  line  which  curves  frum  the  Blight  protuberances  of  tlie  gni^ric  region  tu  the  ahouldtr 
where  tlie  cervical  suture  begiiu;  the  sides  of  the  front  are  denticulated;  there  ia  b.  spine  on  the  orbit 
and  one  at  the  shoulder.  The  carapace  in  without  rug»;  a  lens  diselosea  a  plight  pubtwence  over  the 
entire  tnirfa(!e  but  becoming  a  little  more  marked  near  the  front;  it  ig  longer  than  broail,  meaeuring 
from  the  apex  of  the  roetral  projection;  the  areolations  are  very  indistinct.  The  left  cheliped  is 
wanting,  the  right  in  smixith  to  the  eye;  the  band  in  graniilof<e  under  a  li'iis,  the  carpuH  is  minutely 
nigooo.  The  tarpus  is  armed  with  four  teeth  on  the  inner  margin  very  much  like  those  of  P.  gex^- 
luwuit;  it  also  has  a  row  of  four  or  five  much  smaller  ones  on  ttie  outer  margin.  The  liand  is  marked  l>y 
a  ruw  of  spines  on  the  lower  mai^m  of  the  palm,  by  a  carina  uu  its  crest,  and  by  a  sulcua  which  runs 
thv  length  of  the  finger.  The  dactyls  of  the  ambulatory  feet  are  spiny  below  and  the  merus  has  a 
line  of  four  or  five  spines  above.  This  species  is  readily  distinguished  from  P.  sexspinosta  by  the  lai-k 
of  coarse  rugie  on  the  carapace  and  chelipede. 

A  single  specimen  from  the  reefs  at  Ponce,  Porto  Rico.  Its  idenUflcation  with  La  Sagra's  speci- 
mens from  Cuba  is  by  no  means  complete,  but  the  general  characters  are  there.  Gu^rin's  figure 
would  indicate  that  P.  aatismu  was  much  tike  P.  lextpinogu*  in  color. 

a«nnt  PIBOIOIIA. 
Piaoaoma  glabra  Kingsley.    Plate  3,  fig.  5. 
Pitoeona  glabra  KlngAej,  Proc.  Acad.  Nhi.  Scl.  FhllB..  p.  wc,  pi.  xn.  Og.  %  1879. 

The  front  is  broad,  slightly  eman^inale;  the  middle  is  a  little  in  advance  of  the  inner  angles  of 
the  orbits.  In  general,  the  surface  of  the  carapace  in  smooth,  though  slightly  rugose  near  the  posterior 
angles.  The  ehelipeds  are  short  and  stout,  subequal.  When  the  hand  is  drawn  back  under  the  thin 
inner  «4lge  of  the  carpus,  a  large  tooth-like  projection  nearly  reaches  the  line  of  the  inner  base  of  the 
diu'tyl  and  the  carpus.  The  riiargin  is  further  divided  up  by  three  other  toothUke  lobes;  a  line  drawn 
Iroiii  the  ends  of  the  lobes  at  the  extremes  of  the  margin  shows  the  middle  lobes  in  advance;  the  outer 
margin  is  armed  with  a  line  of  sharp  granules;  parallel  to  this  is  another  line  of  like  granules,  hut 
smaller  In  size  and  shorter  in  length  of  line.  The  hand  is  more  triangular  than  in  P.  angtuitifiinui 
or  P.  sermUi. 

There  was  but  one  specimen  in  the  Porto  Bico  collectioa.  This  agrees  well  with  the  type  from 
which  the  figure  was  made.     The  exact  locality  is  not  given  on  the  label. 

Pisoeoma  onguotifroiis,  new  species.    Plate  3,  fig.  6. 

Thisspecieeis  much  like  P.  greeletfiBaihbaa.'  It  differs  in  having  a  rougher  carapace;  the  sides 
are  lees  arcuate.  The  right  cheliped  is  stout  and  larger  than  the  left.  The  carpus  has  numerous  large 
and  well  separat*wi  granules  evenly  distributed  on  its  upper  surface;  the  granulee  on  the  carpus  i.f 
P.  grfeleyi  are  crowded  on  the  outer  margin.  The  inner  margins  of  the  carpus  in  P.  anguttifroiiK  la  armed 
with  four  blunt  teeth,  one  of  which  has  a  double  point,  otherwise  the  teeth  are  even  in  size  and  similar 
in  shape.  P.  greflei/i  has  but  three  granulated  teeth,  uneven  in  size.  The  hand  of  the  latter  is  granu- 
lated; the  granules  are  not  arranged  in  rows;  in  P.  angutlifrom  there  are  two  prominent  rows  of 
granules  on  the  palm. 

One  specimen  from  Trinidad  in  the  Alhatrom  collection. 

Fisoaoma  Mirata,  new  species.     Plate  3,  fig.  7. 

The  front  is  a  little  ailvanced  in  the  middle,  otherwise  it  is  rectangular  in  appearance.  The  orbits 
are  <l©eper  than  in  P.  nitguntifrorm.  The  carapace  is  convex  in  l>otli  directions  and  is  rugofee  near  tlic 
lateral  and  posterior  margins.  The  branchial  and  other  depressions  are  slight.  The  chelipeils  are 
atout  and  unequal.  The  iJiin  inner  margin  of  the  carpus  is  im'ised;  three  notches  divide  It  into  teelh, 
which  are  again  divide*!  into  two  or  more  points;  the  surface  near  the  margin  is  set  with  large,  rounde<l 

iPnK'.Wa)>h.Ai'u<l.3cl.,II,p.l4T,pl.vnt,Hg.4.1IM(k 
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granuliw,  while  the  Hurfaof  near  tlic  o])poHiU;  inaivin  in  set  witli  riil).t'H and  iHiinprcseuil  graniileM.  wliii i. 
a|)|iear  like  little  iliaks  on  ulije.  The  grannie!'  nf  the-  middle  »l  llin  larjiuH  iirv  very  in«<-h  <lei>re»*il. 
The  fflirface  of  the  paliii  is  thickly  net  witli  vxtarm:  graiiulej';  near  the  ereKt  Uie  K'anuleH  are  snialler. 
The  elov8te<i  portion  of  the  crert  is  lonser  than  in  /'.  ghitini  nnil  ahnnt  the  same  a*  in  P.  uuyialifrfmK. 

Oil  rorals  at  Mayaguez. 

This  apeoicf,  like  all  others  ot  (he  gfttuw  that  1  have  ««n,  is  miiail,  the  larger  Hpei'imenH  nut 
uieaswrinir  mono  thaii  5  iinn.  in  wiilth. 

Qesni  PACHTCHELEB. 

Pacli7cbelee  rugimanus  A.  Milni'-t^lwanli'.     Plate  3,  tig.  D. 
I'lichyehrlm  niplmanm  A.  MllnP-Rdwunli',  Bull.  Miis.  Comp.  Zool.,  vri[.  p.  86,  ISSMl, 

The  cnitline  of  the  frontal  mai^n  ae  seen  from  alx>vc  is  nearly  Btraight;  from  in  front  the  maiyiu 
<lips  ilowu  in  B  V  at  the  median  line.  The  orbitM  are  raiwHl,  forming  a  cleprexHion  liehind  the  margin. 
The  ehclipeilH  are  Biil)c<jual;  the  Inner  ma^innof  the  carpal  w-jjnientHareanneil  with  four  teeth,  gnuled 
in  siite,  the  proximal  lieiiig  the  largeHl;  the  njijier  HiirfaeeH  have  four  longitudinal  ridges,  H-ith  deep 
<;lianncla  between;  the  channelH  are  inlemipt<Kl  at  tlic  iKritnin  by  HoptH-,  which  forni  a  row  of  oblong 
)>it8  between  the  ridge§.  The  hands  have  the  Name  geDPral  ehoracter,  excejit  that  then.'  ig  lesi* 
rcf^ilarity  in  the  nrrangemuiit.  The  <1;u'tytH  of  the  anil>iilatory  feet  are  Hhort  and  are  arme<t  beneath 
with  thn«  or  more  Hinall  spinef,  too  small  to  warrant  the  term  nuiltinngiitate. 

Drcdgeil  by  the  BUikt. 

Pachychelee  ackleianus  A.  Milne-EilwardB. 

llKharluiiii,ark!rinn«t  A.  Uiliie-EilwanlB.  Bull.  Mil*.  t^iiii|j.  Z.10I..  viii.  p.  38,  IfwlMtl. 

Tlie  front  w  nearly  vertinai  and  Htraight  as  neon  from  above;  from  Iwfore  the  me<lian  projection  it  \s 
fhortautl  triangular.  Thj;  ™rai>are  if  longer  than  wide,  withnenrly  jiamllel  Hides;  a  prominent  suture 
crosNCs  it  from  nAe  to  side,  nmniiig  behin<l  tlie  he|Mttic  and  gastric  regions.  Tlie  i'heli|>e<ls  are  very 
niiei|ual  in  size;  the  left  is  mnch  the  larger  In  one  H|iccinien,  while  the  reverse  is  tme  in  two  others. 
The  carj*'  segment  of  each  \s  armed  witii  three  stont  tei'th  on  the  inner  niariiin.  The  mirfaces  an^ 
dotteil  witli  large  flattened  granules,  without  any  rognlur  arrangement;  the  gtanule»<  on  the  hand  are 
similar,  cxcejit  on  the  lower  margin,  whero  they  are  n^ilarly  elongated  and  are  nrrangeil  in  rowe;  a 
bnnch  of  granules  near  the  gape  of  the  lingers  forms  a  prominent  tn1ien-le.  The  dactyls  arc  short, 
wide,  and  nndliungMlate,  as  in  I'oljioiiH.r  Ktimpson,  anil  like  the  ty[>e  species  of  that  g(>nus  it  in 
eiiminensal  in  its  lialjilf,  having  Ih^h  found  by  Mr.  J.  E,  Dnerilen  "in  iiiaHsive  black  Bponges."  In 
appinrance  and  in  the  chami-ter  of  tlie  ant«nnn>  it  is  n  Piiihyrhelet. 

V.  S.  tiah  CoinmiMion  steamer  MUitnin,  station  2413. 

Oennt  MBOALOBBACHHTU. 
Hegralobrochium  poeyi  ((iiit'Tin).     Plate:),  Dg.  8. 

I,  Arllomaln.  pi.  n.fljt.*,  '■  IWiV 

.  l-hilB.,  \,  p,'£».  WW:  nU>  Annals  Lyi-.  Rut,  Htat.Now  Ywk.  vu, 
p.;ii(Miireli.lHS9|. 

The  three  lobes  of  the  frtmt  exlj'nd  but  little  beyond  the  eyes;  the  middle  lol)e  Is  tuuiided,  not 
noticeably  larger  and  bnt  a  trifle  in  advamre  of  the  lateral  lubes,  which  are  more  angular.  The  eycM 
are  small.  The  iara[«ce  i.s  roumliii ;  there  is  a  jMiirefl  de)irut«ion  behind  the  eye  on  the  gastrie  region. 
The  ariH.lationH  are  cbstincl;  the  surface  is  pulKSiHjnt,  often  c^ivered  with  Hordes;  alimg  the  front, 
l>etwcen  and  a  little  liehind  the  eyes,  and  along  the  antem-lateral  region  the  surface  is  sliarply  granular; 
a  |>art  of  the  Ixtrder  is  markeil  by  a  row  of  gnirmk's^  The  cheli|iedH  are  fhanu^erize>l  by  depressions— 
two  on  the  carpna  anil  thn-e  on  the  palm.  The  entire  surtats!  is  more  iir  l(?w  liairy  and  is  coarsely 
gr.inulatcil.  The  hair  cm  the  lower  jmrtion  nf  the  |uiliii  and  on  the  Itngem  is  long  and  eoarsp  and  is 
often  covered  with  dark  slime. 

Taken  among  the  Bahama  Islands  at  ?^l.  Thomii.-i.  the  Bartiadus.  an<l  at  Savanilia. 
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G«BDi  POBCEILANA. 
Forcellaaa  aayanft  Ijeiu'li.     l'lal<;  :i,  M^.  10. 

Piniilin  aiyain  Uwli,  DLct.Hci.  NM.,  ivin.p.  54,  ja». 
ftimU'inii  i^Ualn  tiitiljcs.  I'm-,  Amer.  Asnoi'.  Adv.Scl.,  Iil,p,  leo.lXM. 
fbiyvHrnit«3nii(iiirtIii,lnLflSiutnx'«HSLotCiilui.  vi[i,  1.1,  ii,  f.  fl. 
/VtvrU'(iMin!fnHnKin(nile>-,l>rnr.Anu1.NHl,SGi.PhlLi.,  p.107,  1HT9. 

The  front  is  trianirilHr  anil  t;m«^natc  un  the  xuleei  it  is  ivcll  pej^nilol  from  t\n;  lak-ml  l<i.-th  nt 
the  anjfice  of  the  orbits  i)y  wide  ami  tnoiWrateiy  A(^'\i  inHsiont'.  Thi;  i»ni]iaiT<^  is  loii^r  tliaii  wiilu. 
There  in  a  Klioiililer  whtro  the  pen-ioal  groiive  mtxis  tho  Hide.  Tlio  wirtacc  w  rniiinlely  ruK"»<;.  Tin- 
chr1i|te(It<  are  Bhort;  (iirvpil,  and  Iwnt;  intutr  distal  angle  of  iiipnis  an<l  proximal  ium-r  angk  o(  rarpus 
lirodiiTf)),  rtiniiiii);  lobes.     There  \a  a  frin^-  of  long  hair  on  the  outer  margin  of  (hi-  handa. 

This  Bpeeiex  caii  reailily  be  distinKuifhod  fniin  any  other  ponTclianid  of  the  region  liy  th«^ 
nuuieniiw  trhilt^  9\iu\ji  on  a  red  ground,  Ixtth  on  the  L-ara)iae(.-  and  feet  A  favorite;  jilace  for  this  eral> 
i>!  in  t)ie  »pirc  of  a  large  univalve  lyintaining  a  herinit  crab. 

Boqueron  Bay,  Arn>yo,  stati.m  6086,  UJ  fathoms. 

Foccellana  BtlmpEOni  A.  Milni'-F^lwanlp. 

l\TcrUann  •Umpmnii  A.  Jttlnt-E'lwsrdi,  Bull,  ilun.  Ciimi',  Zoiil..  vm,  i>.  a'.,  IKW-(il. 

Not  exainine<i  "by  the  side  of  /'.  uiyaiiO.  The*arapai*  is  wider.  IIh  front  ia  Icfleadvanreil;  the 
ineilian  {taint  iH  rounded,  lobiform,  and  it  does  not  |>at«  the  inner  angleiii  iif  the  eye.  The  anterior 
feet  are  smooth  and  are  not  frinprd  with  hair  tat  un  /',  iii/iinii." 

Dredgeilby  theB("t.'. 

Porcellana  si^beiana  A.  Milne-P^dwanl!'. 

J'nriiYhinii  tigtbriaiin  A.  Mllni'-Kdwiinln,  Hull.  Miu-.  Uomp.  Zool.,  VJII,  p.  A3.  l.'<t<U-KI. 

This  spe<'ies  is  nitteli  the  lanjcRt  of  tht;  iiorcellanids  of  the  r^on  and  (umes  from  dee[>er  water, 
ranging  from  '2a  to  175  tatboma.  The  front  iw  deeply  tridentatc;  the  rnstral  proji'ct ion  extends  l>eyon<l 
and  is  much  larger  than  the  lateral  leuth.  The  lateral  margin  of  the  mra]KU'c  is  thin,  )irt>dueed,  ami 
i^  flightly  turned  upward.  The  eheli[>eds  are  long;  to  tbe  eye  they  are  aiiiooth  and  glahniun;  nn<ler 
II  lens  the  surfa<^  is  broken  by  minute  nigie  comiHisi-d  of  sniHll  graiitili'f.  The  I'olor  niarklngn  on  the 
<-arapaee,  in  the  alcoholic  spid'.imenB,  eonwi^t  of  linen  nmning  hingitudinally, 

Dreilgeil  by  the  Btake. 

Porcellana  aoriata  t^y. 

Paretiitina  norinttt  Say,  JmiT.  AoHd,  Xat.  Sol.  Phlla.,  ],  p.  iRi"^.  IHIH. 
PM,Ua  jwut  Lmrh.  Die.  Rd.  Nnl.,  xvin.  p.  .Vl.  VOO. 

Th>^  front  a]i|ieari<  rounded  when  wten  from  above,  tri<lentate  from  liefore;  tho  roKlnil  IihiIIl  in 
lint  little  largtT  than  the  lateral  Leeth.  Tbe  areolations  of  the  <'ara]HU-e  lire  well  markeil,  some  are 
ineliued  to  lie  tuben'iUar.  The  ambulatory  legs  are  hairy;  the  cheliiHslH  are  very  tulK'n-ulow;  the 
tulierclot  arc  large  and  granutated;  on  the  carinm  they  are  plaii><l  without  regularily,  while  on  the. 
hands  they  are  in  more  or  lews  well-deliuwl  niws;  the  lower  niargin  of  the  luinda  are  fringe<l  with  liair. 

ft  seems  neeexsary  to  restore  Hay's  name  n-irialii,  whii'h  was  dro])]H^l.  jierliapn,  on  a<'i'onnt  of  itn 
form  or  with  the  Udief  that  the  letter  r  was  intetidol  when'  .*  whs  usi^d.  Dr.  (iill  thinks  that  the 
name  was  RUfQ^ted  to  Say  by  the  fact  that  the  atr);r(^tioiiH  of  granuliw  into  tulieri'lcHon  theeheliiMilp 
reaenihlu  the  "sori"  of  ferns.  The  word  mnu  itm^lf,  he  adds,  in  derivinl  from  the  tjreck  Sai/jiif, 
meaning,  primitively,  a  "heap  of  ciini."  With  this  ilerivntion  the  name  will  apply  to  the  xpii-ies 
mucii  lictter  than  mielalii,  as  the  lulN-n-le^  look  like  h(<&\iii  of  granules. 

Southern  coast  of  the  United  Stales. 

PorceUana  pilosa  II.  M.  Edwards.    Plate  ;i,  tig.  II. 

I-«rnlM<i»  pOnm  11.  M.  P>lwnr<lF<,  HiM.N>)l.<li'.'>rriist..ll,p.^'i:l;  KiTiKnky.f'nH'.  Ai'ml..NiiI.S<'L  l'>inH„p..1u»,|s7>l. 

Reailily  distinguished  from  all  other  jHinnillanids  of  the  West  Indian  regicm  by  the  slmrt,  stout 
liristle«on  all  of  the  feet  inc<uiiieetiiin  with  the  groii|i  of  while  tulierchti  on  pniximal  jtorlion  of  carpus. 
The  me<lian  projection  of  the  front  is  roiinil<!iI  anil  lint  little  in  advance  of  thiise  at  angles  of  the  eyes. 

Charleston,  S.  C,  to  the  West  Indian  nvion  in  uhalluw  water;  Porto  Rico, several  localities. 
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Osiiiit  POLTomrx. 

FolyonTX  macrocheles  Stim|inon. 

/Viinflonii  mniTixhrlft  Qlbbec,  Fmr.  Amor.  Awu'.  Adv.  of  Set.,  tL!,  p.  191.  IMio. 
iW./.m!,j-.;mo™-4->i'.Ktim|»nn,l"™;.Ac-.Nftl.Scl.l'hllii.,  x,i..'229,lWi8.   KiligBlv!,  Pre*.  Ac.Nnl.Scf.Phlla..  mi,p.«B.lfI7». 

The  <'&rapaoe  JH  ovate  and  is  much  wider  Ihfui  long.  The  orbits  are  very  nhallow;  the  eyed 
at«  Biiiall;  the  front  is  bo  little  produced  that  it  doeM  nut  interfere  with  the  ovoid  outline.  The 
i'helii>eds  are  long  and  slcniler.  The  inner  margin  of  the  i»rpus  is  jirodui^  auil  entire.  Tlie  hand 
lias  a  fringe  of  long  hair  on  >ta  lower  )>onler.  "Ttie  ilaclylr*  of  tile  ambulatory  feet  are  short,  wule, 
and  1ii-  ur  niulli -ungulate." 

This  emb  is  foniid  in  the  tubefl  of  Chxtniilrrvt,  oti  the  south oaiitcni  eoaxt.  of  the  lliiheil  KtaIeK  anil 
in  tli<^  (.Tiitf  of  Mt'xi<«,  and  may  yet  lie  taken  in  the  West  Indiow. 

Oenni  EUCXBAIfllS. 
EuceramuB  preelongus  Stiin[iHon.     Plate  3,  fig.  12. 
>;n«TiiiBii"ijr)ri™ffHiSllmp«oii.Ainprl«iu  Joiir,  St'f.  mid  Ar1s,ii,i:iix,p.  US.    Klii»(s1ej-,  ITw,  Acad.  NiiL  Srt.  phll«„  p.  4Wi, 
|,1.IlV.Hg.*,lll79. 

This  is  a  Hinall,  elongated  porcellanid,  with  a  semicylindrical  carapace.  The  front  is  tridentate; 
the  teeth  are  sharp,  the  middle  one  twice  as  long  as  the  lateral.  The  carapace  is  crosee<l  by  minute 
nigw;  ita  length  in  twice  the  width.  The  chelipeds  are  elongateil;  the  jialnin  of  the  hanils  are  i-overeil 
with  liristles;  tlio  ambulatory  feta  are  sU>ut,  the  fourth  i>air  iw  the  loiigewt. 

The  figure  in  from  a  Union  College  specimen  Identilied  by  Mr.  Kingsley. 

Oeniu  EIPFA. 
Hippa  cubensie  (Saiuwure). 

Ilippa  muellata  P^br.,  Enl.SyBt..  it,p.1T4,1TSS. 

firai//.f«ml)™»f»Siii»flirp,  Rev.plMng.Ziml,  (J),  u,l(<57. 

ttrml/iet  Eiivbail>iiWiStlm|Hin,  Ano.  Lyr.NaL  Htst.of  N.  V..  x.p,  120, 1STI. 

Riiuipa  tfuteUalvii  of  snthitni, 

Hfpfinoiiftnwfii,  M.J,R«[hbiin,Pinc.U.S.N'at.Mm>..iin,p.300. 

Front  trilobate.  Antennulie  naked  with  theexception  of  a  fringe  of  short  cilia  on  the  lower  mai^in 
of  the  flagella,  which  is  less  than  half  the  length  of  the  i^rapaoe.  The  eyiv-stalks  and  antennti'  are 
f hort.  The  carapace  is  depresHed,  br<iadest  in  the  middle,  tapering  much  more  towanl  the  bead  than 
piiat<>riorly.  It  is  bonlered  on  the  sides  and  front  with  short  oblique  linc»  of  bristles,  which  rise  from 
the  bottom  of  grooves  such  as  would  lie  formed  by  overlaiiping  wales.  The  bristles  are  directtsl 
forwanl.     The  liorder  formed  hy  these  lines  Ih  broadest  at  alxiut  the  poslerior  third  carapace. 

l..i'ngth  of  specimen,  15  to  25  mm. 

Frirto  Rico;  at  Ponce,  Hucares,  Mayaguen,  Botjueron  Bay.  West  India  reRions  generally,  and  the 
west  coast  of  Africa. 

Oeniu  EHXBITA. 

Ein«rita  talpoidft  (Hay). 

ITtppn  lalpaida  Say,  Joum.  Aoncl.  Nat.Sci.  FhlUi,,  i.  p.  li»,  1K17. 

lllyt>"  t'UiiabIa  of  Aniprican  nillhorB.  II.  rtiii-riln  in  purl  iil  others.  Fnr  aj-nonyinj-  see  Mtors'f  llevlatnii  nf  the  HlppldM.  in 
IheJmim.IJnn.Sw,  L™d,,Tlv,p.Ka,lK79. 
Miss  Uathbiin '  lias  shown  that  Roiiipfx  is  a  synonym  of  inp/m,  and  that  the  type  of  lUppa  is  the 
Ifipim  iiiiarlyla  Fabr.^fteuiijwc  leiimlimiriiiH  l^lreille.  This  makes  it  necea-'ary  to  survey  (rther  bonnil- 
aricK  and  to  search  for  another  nanie  for  the  bereft .  little  decapod  so  common  in  the  shifting  sands 
of  our  more  Bouthern  shores,  (ironovius  in  176.S  figured  and  described  Imth  the  IUppa  tmrritn  ami 
the  Remipet  aciUfllaiia  of  authors  under  the  generic  name  EmeriUt.  .\fter  this  Kcopoli  gave  the  Baiuo 
name  to  a  chelate  decapod  and  referred!  to  figures  of  Swammerdamm  which  are  intended  to  represent 
Piigiinui  brmharilut.  It  we  ignore  Emerita  (iron.'  for  the  "sand  bugs,"  it  would  seem'  tliat  we  ninsi 
recogiiia'  Emerita  Scopoli  for  the  "  hermits"  now  in  the  ((enufl  Pagunut,  a.xn\  so  add  to  the  conliifioii. 
Although  the  names  ni  (ircmiivins  have  not  l>een  nniviTsally  nsed,  I  see  no  g<»)<l  reason  why  Eiiieril'i 
sbuiild  not  stand. 

I  IToc.V.B.Nsl.Mil«.,  XIII,  p.SUl.  19110.      ■  'Siiipoll,  Inlomd  HiM.Nal..  p,«B.I777. 
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The  Hippidre  of  the  West  Indian  region,  represente*!  by  the  ((eiieni  Ilipixi  an<I  Eairriln,  are  oaaily 
(iiatiDguiBhe<l  by  the  very  long  anienpic  anil  the  hetiiisplierjrfil  cross  Bec-tioii  of  the  bt«ly  i)f  KmerUit  in 
contrast  vfitli  the  short  antennie  and  much  less  convex  \toAv  of  Nipjui.  The  HippUbe  have  nonohelate 
anterior  It^;  the  outline  ol  ttie  carapace  is  ovate,  fitting  them  for  rapiii  movements  in  the  loose  sand 
Along  the  surf-hcaten  ehorei^.  The  young  are  often  in  great  nunilxtrs  in  more  Hhelterol  places.  Uld 
Atid  young  are  a  favorite  food  for  fiuh. 

May^itiz,  San  Juan.     A  epeciiiien  from  Mayagiiez  \»  alHuit  L>.')  mm,  l<in){,  i^  mm.  wide. 

Oanu  ALBmtBA. 
Albunea  ^bbesii  5itimpt<on. 

.lUmnoi  «f»in«a  Oibbca.  Proc.  Amer.  AaBOf.-,  m,  p.  W7,  IWO. 

^/fiiuu-n  jrfhftaiJ SUmpHiiii,  Ann.  Lyp.  Nat.  lUgt.N.  Y„vn.p,78,pl,I,nj!,6,Miir.,lRS9.    Mtcrg,Joiit.Unn.e<H-.I*nil,IIT,p.ft!9. 

Tlie  front  behind  the  eyea  is  deeply  Binuate.  There  is  a  npine  on  the  median  line.  Tlie  margin 
l>etween  the  eyes  and  antennie  ie  arme<l  with  alnut  nine  fharj)  Hpineti.  The  eyo-titaIkH  are  lamellate, 
elongated,  triangular,  with  very  nmall  eomea  at  the  apex  of  the  angle.  The  flagelln-  of  the  antennnlie 
are  inultiarticulate  and  more  than  twice  as  long  as  the  carapai-e.  The  I'arapace  ix  xubiiuadrate,  little 
(tonvex  on  the  median  line  and  very  (convex  from  side  to  aide.  The  sides  are  nearly  atrainht,  tapering 
a  little  behind.  The  first  three  pairs  of  amlmlatory  feet  have  falcate  dactyls.  The  tenninal  segment 
in  the  male  is  elongated ;  in  the  female  rounded. 

The  Albunea?  have  long  antennulei'  BjkI  subchelate  anterior  feet.  Thi>  israpace  is  filraiKlit  on 
the  median  line  an<1  <<onvex  tmiiHverHely.     The  aiitcrior  ontllne  is  truncate. 

The  species  are  fuimd  from  the  shore  line  to  the  moderate  deptliH.  S)iecimeu>i  were  dredged  at 
station  6053,  i^an  Jnan  Harbor,  in  4  to  7J  fathoms. 

Albvnea  oxyophthalma.  Miem. 

.\lhui.i<i ujyoplMalma  Mlem.Jour.Llnn.Siw.L'mii..Kiv,p.329,pl.v,fi)pi.Hnnil  IS,lsT9. 

This  species  is  distinguished  from  the  pretteding  by  the  slightly  more  elongated  eye-fltalks  and 
liy  the  II  or  12  npines  on  each  tiide  of  the  anterior  mai^in.     I^>ngtli  ulKuit  ^tO  mm. 
Wetit  Iiuliaii  region. 

QtaoM  CEHOBITA. 

Oeuobita  dlo^nes  (Latreille). 
Piupmnlingmri  Lalrolllp,  Enpjr.,pl.2»4,  ngs.2  and  3.    (From  Cftlcsb)'.) 
OiwAitarfiOflnunH,  M.F.rt«ianl»,Hi8l.Nnt.rtei"Cmrt.,n,p.'J«,pl.ii.ng!>.ll-H,lN:l7. 

This  genus,  as  |»iinted  out  by  H.  M.  Rlwanls,  ia  intermediate  Iwtween  the  noted  coco»-nnt  crab 
of  the  Pacific  Islands  and  the  Pagnridit.  The  West  Indian  speciee  of  the  gemis  < '.  diogenex  lives  pref- 
erably in  the  heavy  shells  of  J.irona  pica  Gmelin,  which  it  dregs  even  up  the  hills;  for  this  hermit  lives 
on  land  much  of  the  year,  going  back  to  water,  some  of  the  islanders  say,  to  get  new  shells.  In  reality 
they  visit  the  water  in  the  breeding  season.  While  /'.  diogenet  climbs  the  hills,  I  have  more  frequently 
met  with  it  in  low  marshy  but  shady  places.  It  can  readily  be  distinguished  from  any  otlier  hennit 
of  the  r^ion  by  its  enrth-roaming  habits,  its  large  left  cheliped  of  bluish  pnrple,  by  its  very  stout 
amtnilatory  legs,  its  compreswHl  eye-stalk,  and  by  the  propoihis  iif  the  It-ft  thinl  foot,  which  is  very 
deep  or  compresseil. 

Buqueron  Bay,  Knsenada  Homla  (Cnlebra),  C'aballo  Blanco  lU'cf,  I'on<«. 

Ctans*  FAOUBUS, 
Fa^urus  marshi,  new  species. 
The  projections  of  the  front  are  pointed;  the  median  or  rostral  point  \s  in  advance  of  the  lateral 
|Kiints.  Of  the  four  divisions  of  the  frontal  line  caused  by  the  points,  the  two  middle  ones  are  trans- 
verse, lonning  a  shallow  sinus  behind  each  eye.  The  two  between  the  lateral  points  and  the  side  of 
the  carapace  would,  if  prolonged,  meet  the  median  line  a  little  l>eyond  the  eye  scales.  A  large  space 
in  the  ndddle  of  the  anterior  part  of  the  carapace  i.>i  smooth;  near  the  sides  the  surface  is  rough. 

The  eye-stalks  are  as  long  an  the  entire  fr<mt  and  ate  strongly  lient  inward  from  tin;  base  to  the 
middle,  outward  from  the  middle  to  the  cornea;  the  scales  are  brtiad  and  rapidly  acui'uiuate.    The 
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pohuK'IcK  oi  till!  )iiit«iiiiulH' uro  bul  littlt!  Iimp-T  than  theeycH,  while  the  |H.iliini')i->><iC  IIk;  aiitcnnm  Are 
about  equal  in  length;  the  ni-icleB  are  cnrvijii  in  ahoiil  Uie  name  linen  a*"  the  eyef. 

The  right  rheliiieil  in  nio(lerat«ly  aliml;  tlie  nienig  hoH  a,  Hlciiiler  H|iine  elM)v«  on  the  anterior 
maiyiii;  tliere  are  two  on  each  siile  of  the  lower  margin.  There  iet  a  row  of  six  Bpinee  on  the 
inner  niaipii  of  the  earpun,  anil  seven  or  eiffht  Hpines  on  the  upper  tairfaee,  not  arranged  in  well- 
(1eDne<l  niwi>.  The  han<l  Ih  ot)Iontt-ovale,  witli  nix  welUlefineil  rowH  of  spines,  two  of  whit:h  oci-upy 
the  inar^im;  a  row  runs  parallel  to  the  inner  margin]  thin  rikI  tite  niarfrinal  row  are  iitTitlnunni'  with 
tworowBon  the  tlactyl;  the  two  median  row8  converiee  to  a  (vtmn ion  terminal  spine  near  the  ga|>e 
ot  the  fingera;  the  fiixth  row  ninu  in  a  curve  to  a  point  near  the  end  of  the  innnovabic  (injter;  tlie  lower 
Hurface  of  the  i>alin  in  smooth.  Tlie  hand  iH  hairy  anil  in  the  nhell,  covercil  with  innil  which  elitigs 
to  the  hair  aii<1  tlie  unrfai'e  between  the  N|iine».  The  left  lianil  in  very  much  mnaller  tlian  tlie  right; 
in  sleniier,  the  haiul  beinft  hut  a  trifle  wiiier  tlian  tlie  itariiuH.  The  rarpUH  ih  I'ompresspil  an<l  i«  armetl 
with  a  few  Hpinut  on  the  up|ier  mai^n.    ThoM>  on  the  ilislat  eml  are  the  largest.    The  haitil  is 


elliptical  in  shape  with  a  hiatus  itetwcen  the  fingers;  a  line  of  spines  nins  along  the  outer  margin  to 
the  end  of  the  immovable  flngeri  another  line  begiufl  at  the  inner  angle  of  the  artiimlalioii  with  the 
carpus  anil  runs  aerosH  the  |iahii  to  tlie  end  of  the  immovable  lln^-r.  A  shoH  line  runs  from  the 
OpiMiHitt!  aiifrle  to  the  K&tie  of  the  ITngeni.  This  combination  of  lines  liii'loses  an  elliplieal  S|iai'e, 
whii;h  is  ainooth  or  with  one  or  two  spines.    The  ambulatory  legs  are  hairy. 

Uhtaineit  at  Ponee,  in  shells  of  Tiirli"  nialiitifwi  I^miiri^k. 

Najuetl  for  Mr.  Mlllanl  C.  Marsh,  of  the  srientilir  stiiff  of  the  Finli  Ilnivk,  on  itti  expedition  to 
i'orto  Kico. 

Oeutii  PETB0CHIB1TS. 

Petrochirus  bahamensis  (Ilerl>st) 

CVimvriiii/iiiuK'xi'iV'fjttuibT.  CaioKna,  ]>.  34.  pi.  XXXIV:  IIitIsi,  ir.  |>.  3U,  179-^. 
/■nffHrfwifmitn/n/ruH,  MllncEdwanK  Hi«.Niil.(l™rriwt,.ii,|j,a5.lia7. 
/WnK«ni«imuinIn(ii«SIimi»Dn,  Pmc.A™d.  Nnl.  Sri.  Phlla.lSW.  p, 'ias. 

Two  small  fli>ecimenB  of  this  species  were  taken,  one  at  Mayaguez,  the  other  at  Boqueron  Rav. 
This  is  the  eomrnon  hermit  inhabitant  of  the  large  conrh  .Slnimhnu  gign*,  so  frequently  met  willi  in 
the  shallow  waters  itf  florida  and  the  Wovt  In-iieii,  and  \*  jierhaiw  the  largest  nl  the  PntptriiUr. 

The  front  extends  forwaril  lielween  the  \tiinv»  of  tl)e  :Hiter  antenna.';  the  Uteral  projections  nn^  a 
little  in  advance  of  the  middle  or  mstml  projection;  the  outer  aniennie  are  placed  in  an  angle  ot  the 
front.  The  anterior  portion  of  thi^  riira|>ai'e  is  at>out  as  broail  as  long;  is  rough  anti  nnev.'n  al  tho 
HideH,  with  now  and  then  a  bim<-h  of  stiff  bristles.  The  length  of  the  eyes  nieavnred  from  the  fnint 
to  the  extremity  of  the  coniea  etiiials  that  of  the  anterior  |iiirtioit  of  the  carapace.  A  I'mali 
cuneiform  spot  of  red  seems  to  be  uniformly  found  on  the  peduncle  just  Ijelow  the  cornea  on  tlie  inner 
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side.  The  eye  scaleH  are  lapering,  with  a  iilunt  apex  arnieil  with  several  Hpiiiiileii.  The  jiciliiiielt-s  of 
the  anlenntc  do  not  ruauh  the  tornea;  l.lie  fla^ietlum  m  almul  three  times  the  leri^h  of  the  uiilerior 
rsratnce;  it  in  Htriltin);ly  i/olorul  with  wiile  aunulatioiiH  of  litcht  and  dark.  The  i^heli|iedH  an.'  larf^ 
anil  very  rou(th;  the  right  hand  is  the  laiwi'".  The  inner  lower  eiljie  of  the  nieniti  and  the  anterior 
maiyitiH  are  eaeli  anned  with  a  tow  iif  ppinefi.  The  i:iir|iiis  hau  a  row  of  five  Npinee  with  horny  tiiM  on 
the  inner  luai^n  continuous  with  a  Hiinilarrow  on  ttie  hand;  the  Rurfai-e  of  tlie  rarjiiis  iii|>n)ken  with 
Hwetliniff  1)earin};  einall  conieal  Bjiines  with  horny  ti|)H;  betnet.n  the  swellintn  are  xtiff  tirixtlca. 
Kitiiikr  HwellinKS  on  the  liand  are  stron/ly  tulxsrcnloiui;  Hume  near  tlie  mrjxiH  are  a1  u  i^[>iny.  The 
prehensile  edfces  of  the  finders  of  the  right  hand  are  hlunt,  witliout  teetli  or  tulterth'^  except  near 
the  tiie,  the  finp-ri'  of  the  left  hand  are  well  proviileil  with  luttinj;  teeth  The  atnhnhitory  feet  are 
Htout  and  about  as  lonfi  as  tlie  cheH|)eds;  tliey  are  rough  with  spmy  luargins,  the  daityls  are  etout, 
with  denso  rows  of  briHtlett  above  and  1)elow. 

Small  Hi)ecimens  from  Mayai^ez  and  Itoqueron  Bay. 

PAOHMAB'  new  name. 

Since  publishing  the  statement'  that  "  it  eeemeil  nece»«ry  to  chanj^  tlie  name  of  the  (cmup  r>f 
which  hernhnrdii*  is  the  type  to  IVigurw  "  I  have  not  ween  that  the  group  long  known  aa  I'ligurtis  has 
been  yet  mipplied  with  a  nanm.     For  this  group  I  propose  the  name  /'oj/urtns. 

Fagurias  iiui{piu  (Saussure). 
Paguriiu  tHtiffaii  H.  dt  gaussuic.  Mem.  sur  iMvKtf  rnistaLi.-s  nouv.  du  Mcxiqiii'  el  dm  Aiitillc!';  p.  ifa  (»T),  (ieti^vc.  IXM. 

The  middle  fnmt  is  0(rupie<l  by  a  lol)e  much  shorter  than  the  lateral  lol>es,  which  arv  sitHal«<l 
between  the  eyes  and  the  antennH-.  The  latter  project  to  a  |«iint  on  a  line  with  the  lianes  of  the  eye 
stales.  The  margin  lieyond  the  lateral  loljen  in  straight  and  forms  a  right  angle,  with  a  rounded  a))ex 
where  it  meelH  the  side.  The  eye-stalks  are  stout,  eonstricled  in  the  ndddle,  and  in  length,  measured 
Irom  the  margin  of  the  front,  a  little  more  than  equal  to  three-<|uarters  the  widtli  of  the  <rarn)>ace.  The 
eye  scales  are  short  and  broad,  with  straight  inner  margins;  the  hlunt  tijM  carry  sevetal  spines.  Tlie 
antennal  pe<lanele  e<)ual«  the  eye  in  tengtli.  The  anterior  |>art  of  the  gastric  area  Is  iuclop':''!  hy  a  rather 
deep  senii(;in'Ular  sulcus  and  i»  divided  on  the  median  line  hy  a  short  deep  sulcus,  which  in  some 
specimens  is  octnipied  by  xtlff  bristle!^. 

The  le(t  cheliped  is  much  larger  than  the  right.  Behind  the  thumb  are  numerous  obiong 
tubercles  sunuounted  hy  acftmlvlikeerest  of  little  tul>ercles;  lietween  the  large  tul>erc!es  are  fan-shaped 
fringes  of  plunie-like  hrisliefl,  which  are  }«rallel  to  the  surface;  higher  up  on  the  hand  the  form  of  the 
tuliercle«  Ih  a  little  modified.  The  propodus  and  dactyl  of  the  second  inir  of  ambulatory  feet  on  the 
left  Ride  are  wide;  a  prominent  ridge  runs  the  full  length  of  Imth  articlef.  Tul)ercle8  of  the  same 
nature  aa  tho«e  on  the  chelijieils  run  tiansversely  across  the  outer  surface,  interrupted  in  the  middle 
hya  suleiis.at  the  Ixittoniof  which  is  a  row  of  single  tuln'rcles.  The  fan-like  arrangement  of  bristles  is 
reiieated  here,  hut  does  not  occur  on  the  right  cheliped  or  on  any  other  amhuUtory  leg. 

This  hermit  in  a  miR>t  lieautiful  object.  A*)  preserved  in  ahxihol,  the  ambulatory  feet  are  l>anded 
with  red  on  the  inenis  aiul  caqius;  the  coiid>-like  tid>ercles  are  pink,  the  bristles  of  the  left  second 
foot  an<l  of  the  left  cheliped  are  yellow,  and  the  white  tuberctett  of  the  fingers  are  marked  out  in  the 
1«sewith  scarlet  linee. 

This  is  one  of  the  larger  hermit  cralw  of  tlie  West  Indies.     Keveral  line  spt-ciniens  were  taken  at 

Ocnn*  GALOnniB. 
Oalcinue  eulcatuH  (H.  M.  B^ilwards).     Plate  5,  figp.  3  and  3n. 


The  rostral  point  is  very  small  and  the  lateral  i>n)jectionB  arti  even  less  coiispicuouK.     The  eyes  are 
longer  than  the  carapace  is  wiile;  the  scales  are  slender  and  tvriiiinate  in  one  or  two  slender  spinules. 
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Thf  camiiatu  is<  ^(lalmjiis  fttid  punctate.  The  lefuJicliped  isitiiicli  tlie  larger.  The  |)ro|>iMlii3  of  tlie 
BtL-oiiiI  aiiibtilalory  k^  of  the  left  Hide  in  wider  than  those  <if  llie  other  legs  aiiil  lias  tiie  Buleim  wLich 
Buggifflted  the  iiame.  This  pretty  little  pagurid  is  the  only  representative  of  Ihe  genua  accredited  to 
the  West  Indian  region.  It  prefers  shells  with  the  more  circular  apertures,  as  do  many  of  the  pa^rids 
with  liands  so  different  in  size.  The  color  of  the  eye-stalks  is  an  orange  red,  l^ecoming  white  at  the 
cornea;  carapace  a  rich  red,  with  while  putictH'.  The  ciielipeda  are  red,  often  tinged  with  purple. 
&iaenada  Honda,  Culebra;  Caballo  Blanco  Boei,  Viequee;  Arroyo;  Ponce. 

Ocnni  OLIBAXAEIirB. 

OUbauoriuB  tricolor  (Gibbes).     Plate  6,  tig.  2. 

/■niW"*  Irinilor  Ulbbia.  Prou.  American  Assuc.,  l«SO,  in,  p.  189. 

This  little  Clilxmarinii  ia  unique  among  themeuil)eraof  the  ^uub  inhabiting  the  region  in  having 
the  legs  conspicuously  l>anded  with  color  rather  than  longitudinally  i-tripei',  a  character  tliat  is  so 
nearly  generic.  It  in  found  in  Home  lo«ilities  in  great  nuinl)erf,  living  in  the  Bhulle  of  (i'Hlhiuiii  of 
various  speciee  and  other  sinail  gastropods.  Tlie  orange  l«nds  at  the  proximal  ends  of  tlie  articles  of 
the  ambulatory  feel  remain  in  the  al»»holic  specimenB,  hut  the  "black  8i>ot8"  on  the  carapace  are  not 
present.     Giblna  doew  not  mention  the  single  orange  Btri|je  on  the  eye-ptalk. 

From  Ponce  and  ^an  Juan. 

CUbanariua  antilleasia  IStinipson,     Plate  6,  flg.  1. 
aibtHnriiv'iiniaiiM'lti'limiiiuii.  xim.Lyc.KM. liM.iil  Now  Yurk,V]i,i..'*^  jart  pubLLshtil  Marcli,  IMS. 

The  frontal  margin  is  nearly  straight,  broken  only  by  a  very  small  roHlnil  point;  from  the  angle 
behind  the  antenna  to  tlie  siile  of  the  carapace  the  mai^n  is  ntraight.  The  length  of  ilie  eyeH  is  eipial 
to  the  width  of  the  carapace;  the  eye  t^calcs  are  short,  broad,  and  truncate,  and  armed  with  three  or 
fonr  spinuk's  on  the  terminal  margin.  The  carajiace  is  lilongatud,  is  widest  at  the  anterior  third,  and 
is  deeply  punctate.  The  chelipeils  are  armed  with  numerous  sharp  conii*!  spines.  As  occurs  in  some 
species  of  other  genera,  the  propmlus  and  dactyl  of  the  exposed  sei-ond  left  ambulatory  leg  are  much 
wider  than  the  corre«ponding  jmrtw  of  the  right  Hide.  On  the  side  of  the  inerus  are  two  wliite  stripes; 
a  single  stripe  of  the  same  t-olor  nms  from  the  merus  to  the  tip  of  the  dactyl;  the  chelipeds  are 
reddish,  with  white  spinef.     A  small  species,  averaging  but  little  laiyer  than  the  preceding. 

May^uez;  Ponce;  Boqueron  Bay;  Ensenada  Honda,  Culebra;  Arroyo. 

Olibanariua  sclopatarius  (Ilerlwt). 

OiarfT  trkii-elnriiii  Hcrlnl,  Knihbcli  uiid  Kri-bw,  il,p,!3,pl.xi[[l,ltg.x. 

il!i(;«™"(MftiTru;'j«ii*H.M.Kciwurdj,Ann.cle*Sct.NBt.(2),  Vi,p.2;»,pl.xin.%.l;  ■Im  HL«.Kiil.tlwiCm,it.,it,p.a», 
aibaiuiHaa  trbriuliiriiui  Stimpeon.  I'roc.  Acad.  Nat.Sci.  Pblla..  p.2a5, 185»;  alw)  tn  Ann,\'Ht.I<iM.N.  V.,vn.|).e5,  part  pub- 

llHhoil  IS39. 
PiipiinMrnfcc-Twii'SsiUHUre.CriMl.Xov.ituMi-Kfqiiti.-ldwiAntHlM.p.aa.ltlW, 
aUHiTiariiit/oniuHaa  1.  £.  IvfB.  Prop.  Amil.  Nal.Sri.  Thlla.  IWl.p.lHZ,  pi.  V,  flgii.  l-*.l. 

From  Ennenada  Honda,  Culebra,  there  is  a  specimen  of  this  s[>ei'ies  which  comes  under  llerlift's 
description.  The  eye-stalks  have  faded  loan  olive  green;  the  stripes  on  Ihe  legs  are  a  brownish  puqile; 
the  spiny  tnl)erclew  of  Ihe  chelijieils  are  yet  greenish;  the  ground  I'olor  is  ri'ddisli.  Three  other 
specimens  from  Culebra  an-  the  same  in  tonn,  but  differ  in  color — the  stripes  arc  a  bright  crimson;  in 
one  specimeii  the  eye-stalks  are  crimson;  in  another  specimen  one  eye-stalk  is  crimson  at  the  Ijase 
and  a  very  light  flesh-color  tinged  with  green  near  the  cornea.  From  Jamaica  a  numlwr  of  s|>ecimens 
come  well  uuder  H.  Milne  KIwanls's  description  of  ('.  ftibfrciilmmii.  The  color  is  rwldish,  with  yellow 
strijies  on  the  leg*. 

The  variation  in  color  is  wide;  it  may  be  possible,  with  an  abundance  of  fresh  material  from  many 
localities,  to  separate  thia  species  into  subspecies.  The  variations  in  tonu  are  slight  and  do  not  hold 
uniformly  in  specimens  from  one  locality  and  color.  The  variation  in  the  length  of  the  eye-stalk  is  as 
great  as  in  any  part.  Among  a  number  of  s|K-<!iiuens  from  Jamaica  is  one  with  eye-stalks  very  nearly 
equal  to  the  length  of  the  anterior  portion  of  Hie  carajwce,  mea-uring  the  pye-stalk  from  the  front  to 
the  extremity  of  the  cornea;  in  other  si>e<-imeus  taken  at  thesametiuiu  the  eye-atalks  are  much  shorter. 

Knsenaila  Honda,  Culebra;  Man  Juan. 
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Qeniu  ZTL0PA0US1TB. 
Xylopagtmu  rectus  A.  Milne-KdwanlH. 

^yfrifUffunu  ncfuaA.  MllDO-EiIn'urdR,  Biill.Miu'.  Comp.  Zool..TIII.r.3;.     A.  MlliiivE^wardH  .b  8<>uv<vr,  Uem.  Miw.<kirap. 
Zool.,iiv,p.lO«,pl.viiT.fl(p<,!-13.    A.  AgSMi!!.  Ball.MiiB.romp.Zniil.,;[v,p,1i>.IHW. 

The  front  advM)«s  gnflually  frutti  the  ttngle  behin'l  the  eyex,  furoiing  a  short  riwtral  jKiiut;  t)ie 
(■j-t-*<tJilks  are  stout  ami  a  little  elniiKated;  clavatt*;  the  comea  is  large  and  swollen.  The  HotennH.'  are 
Hiiiall,  tlte  antennulio  lai^;  Ihe  eye  srales  are  comb-like;  the  israpatte  is  el'ingalo^i,  sniooth,  and  »ii»ii- 
uylintlrical.  The  abdomen  is  obliijiiety  cat,  auhiiuadratc,  and  divided  inlu  four  or  five  platen.  Two 
(qierimena  were  taken  at  HtatJon  6033  in  vegetable  tutx^.  The  carapace  and  feet  are  rei],  of  eeveral 
Ehadea;  the  ambulatory  feet  are  lighter  at  the  jointx;  the  right  hand  is  light  iMneath.  Ttie  chelipeda 
and  ambulatory  feet  are  elongated;  the  rigiit  chelipeil  in  very  much  lar^r  than  the  left;  the  upper 
margin  of  the  palm  extends  over  the  movable  finger  in  the  form  of  a  large  tubercle.  All  of  the  legs 
are  free  from  Hpines. 

Oblwned  at  sUtion  GOtKi. 

0«na*  PAOTTBIBIBB. 

The  Pagurietee  of  the  West  India  rt^ion,  of  which  I'mjurii^rii  ilfpinmir  Stimiieun  w  the  type,  are 
numeroiiH  and  dilBciilt  Ui  ilcUirmine  without  fii^-uriT';  <-..iiK(-.iiiynHy  thv  11)  N|)i>d(!S  In  tlie  U.  S.  FIhIi 
Comuiimion  collection  and  the  National  MuM'tiiii  t'lillci-lioas  have  Ihvu  figurcl  for  this  re|x>rt. 

Kkij  til  tlir  ijrt/up  uj  the  ijeatw  I'tujiiristft  iifUie  H'orf  Indian  reijion. 

h,  Riwlnl  pr<>jertii>ti  nhiirtniiil  blunl. 

r.  Pwlunrlisior  ■nlenna  lonfrvrlhiin  eyiMrtnlka myl 

•V.  l\-Juuclc'<ofBiilenMiihortcrllianc)i-»tBlkii fjm.ii,i 

bb.  Rcniralprojittlon  long  anil  Blender (nansmWm 

d.  Eye4itaLks  meanired  Cnnn  exlremUr  o[  iwtral  point  1»  end   of  <'nnii.ii  longer  tban  rtbUiiiW 
between  anlero-laleral  aiiglei^ 
r.  Rcislnil  point  npul.'. 

/.  Carspm-p  very  (imvei ipimm 

if.  CufBpart  yi-r>-  much  flattened. 

g.  Boslrum  broiul  at  banc,  triangular trrirtv* 

gg.  RnKirim  long  and  sleiiicr itrjiremut 

rr.  RiHtml  pninc  obtiUG (jcniOlu) 

(111.  Erc4t»)k»Khnrtcr  than  the  front. 

h.  Baiv  at  ttio  netrum  anlvrior  to  lh>^  Ilni^  ol  the  anlen>-}aleni]  angles. 

k.  K<«truni>l"ni1<!rlrDm  bail' (i>  lip Intiir.Mrii, 

-kk.  Kn*itml  projri'lioti  ^tinrt,  rouiHlefl plnnattu 

IL  Outline  nf  (he  front  much  curved  nl  tlic  t>hln. 

(,  Riwtrum  nnt  B|iinjr pnHC(jfTji« 

II.  Riwtrum  u.--nal1y  with  one  or inoru npliitH on  encb  side  ...T grayi 

W>.  Biiw.M>[  the  rostrum  ixwlerlur  t»Hne  ol  Bnli-ro-lBlcral  miBlm rcclifruni 

Faguristes  t«nuiroBtris,  new  t>])eciei'.     Plate  4,  fig.  1. 

The  roHtrum  in  thin  Hpecleu  in  more  blender  than  in  any  Hjieciepi  yet  examined  by  me;  ita  sideH 
are  parallel  from  the  twse  .to  near  the  acute  li|).  The  general  outline  of  the  front  is  much  like  that 
of  /'.  rrrlifront,  but  tfie  simis)  U^hlnd  the  eyi-s  is  iu  ailvaniH' of  the  line  of  the  anten^laleral  angles. 
Tim  Htnught  appearan<«  »(  the  fnint  w  heightened  by  the  tact  that  tlie  ni^lrum  and  the  tips  of  the 
pnijet^ions  between  the  eycH  ah'l  antenna  are  colorei)  to  correxiiond  with  the  peduncles  of  the  eyen 
and  antenna,  which  are  red,  HjHitteil  with  white,  aH  in  /'.  paiirlirejig,  excejit  that  the  color  fades  oul 
rapidly  from  the  miildle  of  the  eyes.  The  teniiinal  Megnient  of  the  aiitennal  peilnncie  is  anned  with 
two  spines.    The  carapace  ift  white  and  very  flat,  and  even  in  strong  cimtrast  with  that  of  rftiffiuK. 

One  male,  from  Gramjriis  station  50~T,  in  68.5  fathoms,  Uulf  of  Mexico,  off  west  coast  of  Florida. 


cb,  Google 


144  BULLETIN   OF   THE    UNITED   STATES    FISH   0OMKI9SI0N. 

FagiiristoB  eayi  A.  Stilnc-Eilwsrilii  &  Hoiivifr.     I'iHti-  4,  fijr.  2, 
rnpuriitfi  Mvi  A.  MIliH-KclwnnIs  A  Bimvler,  Mi™.  Miih.  Oimp.  a-.l..  xrv.  So.  ».p..V>.pl.  v,  Hkh.  I-".  I«a3. 

Tlie  roetral  atiil  laUiral  jxvijectionH  of  tlio  [n>nl  in  thin  i<i>ecii.-»i  ati:  about  equally  advance*);  the 
roNtram  la  a  roiinileil  IdIh'.  The  eye-utalkf  arc  r<lii>rt,  (N|ualiug  in  length  about  flve-eiKhtliHiif  the  wiillh 
(if  the  tarapace.  The  tt^niiinal  m-enieiit  of  the  (icduncl^  of  the  anteniiula  cxtenilH  l>eyonil  the  cornea 
nearly  the  entire  lenjith,  that  of  the  antenna  one-lliini  of  it«  length.  Tlie  carpiie,  i>nji>o<lue,  awl 
daetyl  of  the  firat  pair  of  aiiiliiilatury  lejiM  are  spiny  along  the  ujiper  niarfcin;  the  («rpu»  lias  four  larye 
spineH  on  ito  inner  luriler,  alw  four  on  the  crest  of  the  jialiii;  in  aiMition  to  more  or  lew  scatterini; 
large,  spiny  Kraimles,  there  iH  a  iirominent  row  exteiiiling  from  the  wrist  to  the  (tape  of  the  fintwrp. 

Ill  geueral  this  apecinieii  af[rees  with  that  fipireil  liy  Slilnc-f^lwanlij  &  Bouvier,  but  the  roetmin 
of  their  epecirnen  is  iK>intp(i  and  the  even  are  fipired  B(<  more  Mleniler.  This  is  so  close  to  sni/i  that  I 
am  unwilling  to  rail  it  new.     One  male  waf  dredge<l  by  the  AlhnteOH  at  station  2655,  in  338  fathomi. 

P&^ristea  moorel,  new  Bjiev'iei'.     Plate  4,  fig.  3. 

The  rostrum  is  short,  rounded,  not  quite  reaching  the  line  of  the  tipe  of  the  projections  of  the 
front  l>etwcuu  the  eyo-stalkN  and  the  int>ertioiis  cif  the  antenna.  From  these  iioints  the  front  retreats 
rapidly  to  the  well-ronnd*^!  anlero-lateral  angle»i.  The  eye-stalks  are  aliout  une-Hfth  longer  than  the 
entire  front.  The  peduncles  of  the  antenna  extend  a  little  l)eyoi»l  the  middle  of  the  eye-stalk;  the 
terminal  segment  is  unarmed.  The  |>edunclcfl  of  the  anteunula  do  not  extend  iguite  to  the  extremity 
of  the  coniea.  The  chelipeds  are  rather  narrow,  tliw  outline  of  the  Iiand  iu  slightly  elongated,  with  a 
straight  margin  where  the  two  hands  come  together  in  close  contact;  the  lower  or  outer  margin:' 
are  concave.  The  outer  surface  is  well  covere<l  with  small  tubercles  surmounted  by  apinules  with 
small  horny  tips;  the  crest  of  each  hand  is  armed  with  live  small,  stout  t<pines;  the  haiwle  are  hairy. 
The  fiml  |iair  of  ambulatory  feet  are  spiny  along  the  outer  margin  of  the  larpus  and  pnipodus.  The 
color  of  the  eye-stalks  in  the  single  siMScimen  front  Porto  Kico  Is  a  detrp  crimson,  with  a  single  strijH' 
of  white  along,  the  ujijier  surface. 

Named  for  Dr.  II.  F.  Moore,  the  naturalist  of  the  .l/'xifriw.  and  a  niemlier  of  the  wientific  staff 
of  the  Fith  Hawk  on  its  exjiedition  to  Porto  Rico. 

F&^riBtes  puncticopa,  new  species.    Platv  4,  tig.4. 

The  rotjtruni  in  this  a|>ecies  is  elongate<l,  broad  at  the  liase  and  acuminate.  The  margin  of  the 
:wTapai.-e  Iwhind  the  antenna  falls  away  to  the  rounded  antero-lateral  angles.  The  eye-stalks  are  about 
one-sixth  shorter  than  the  front,  lucasiireil  between  the  angles.  The  j>eduncleHof  the  antenna  extend 
a  little  l>eyond  the  middle  of  eye-stalks;  the  terminal  segment  is  norini'lly  armed  with  three  spines. 
Ihouab  many  individualrt  have  but  two.  The  peilmicles  of  the  antennules  do  not  reach  the  cornea. 
The  chelipeds  differ  from  those  of  /'.  niTieem  in  having  a  atraighter  outline  of  the  movable  finger  anil 
crest  of  the  iiahii,  which  brings  the  margins  of  the  hanilt  in  contact  tn  they  withdraw  into  the  shell. 
The  outer  surface  i^jiaved  with  small  tubercles  which  are  surmounleil  with  small  hom-tip)>ed  spines. 
Tliesurfatv  isobscuretl  with  long  hair.  The  carpus  and  tiropo<lus  of  thefirst  piur  of  ambulatory  legsare 
Spiny,  in  the  second  pair  the  K^nents  are  almost  smooth.  In  alif  iliolic  specimens  the  color  of  the 
eye-stalks  and  [leilundes  of  the  first  an<l  second  antenme  is  pink  s]Mille<l  with  white. 

Several  s]>eciinens  of  this  sjiecieH  were  collected  at  Kingston,  Jamaica,  In  shallow  water,  March 
1884,  by  the  IT.  S.  Fish  Commission. 

Pag^riBtei  depresBua  Stiiii]>son,     Plate  4,  Hg.  5. 
PaauHtlcs  'hpnti'Vi  SUiii[b<hi,  Aniini:-  Lyi-.  Sal.  Hlsl.  Ni-«-  York,  vri.p.  "7,  Mari'h,  IMll. 

"Carajiax  flattened,  naked;  posterior  jMirtioti  much  exjianiled;  sides  of  the  anterior  [lortion  short, 
the  transverse  suture  rea<'hing  far  forward  laterally;  surface  rugulor=e;  lateral  sinuses  spinuhise.  Ante- 
rior carrliait  lolie  narrow  hall>erd-shaped,  somewhat  wiilening  towani  its  blunt  jiost^irior  extremity. 
HoslruMi  elongateil,  reiiching  nearly  lo  the  middle  of  the  opthalniic  scales,  with  ita  lip  emltedded  in 
the  nnmiltxl  tulierclc  of  the  optlia1mi<^  ring,  which  is  extH>sed  in  this  sjiecies.  Kye«  very  lai^,  much 
overreaidiing  the  tip  of  the  pedmicle  of  the  very  slender  antennnlw.    Opthalinic  ivales  with  bidentate 
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tip— nrnrKina  of  apex  entire.  Antennie  short;  terminal  joiut  of  peiiumle  anii  tlagelliiiii  lery  iileiuier, 
aliiKXt  naked;  acicle  slender,  spinouH,  and  hairy.  Chelipeda  equal,  broad  and  depreiWHl,  almost 
naked;  nierus  walirouH  above;  carpus  minulety  xpimilose  and  armed  with  four  spines  on  the  inner 
i:dge;  hand  unifonnly  minutely  jfranulated  with  live  tubercles  on  the  inner  e<lge  of  the  palm;  fingerB 
with  sharp  {-utting  inner  edges;  tips  not  Bpinifomi;  immovable  linger  (,on(a\e  teloH ,  dactyls  nearly 
three  times  as  long  an  the  inner  edge  of  the  palm.  Ambulatory  feet  abi>\t  ■^abruUK,  spiniilose,  and 
net<ise;  dactyll,  with  a  den!«p  series  of  longer  setai  along  the  siiiwnor  and  interior  edges  The  inner 
side  of  the  penult  and  lemilnat  joints  in  the  left  second  foot  ia  concave 

The  following  are  the  meamirementu  of  a  female  specimen  total  length,  i  indiet  length  of 
<;arapace,  0.77;  breadth  of  front,  0.40;  length  of  eye,  0.41;  length  of  ch ell peds,  1.05  inches." 

A  male  and  a  female  of  this  species  were  taken  by  the  Fixli  Hawk  atMay^^ez,  Porto  Kit-o.  The 
eye-etalks  and  chelipede  are  a  rich  orange  red.  The  species  is  readily  distinguished  from  all  others  of 
the  genua  yet  found  in  the  West  Indian  region  by  the  broad,  npineless,  evenly  granulated  hands;  its 
nearest  relative  is  the  Poffarlnifg  digaeti,  of  Bouvier,  found  on  the  west  coast  of  Mexico. 

FoguriBteB  apiuipM  A.  Milne-Edwarde.     Plate  4,  fig.  6. 

Pairiaiila  ^nipa  Ji,.  Milne- Bdvrardi,  Bull.  Mux.  Camp.  Zool..  nti,  p.  44. 1880, 

PaifarMa  vitoT  i .  K.  HendeiBon.  Challenger  Report,  xxvii,  Anamura,  p.  78,  pi.  vm,  flg.  3.  188H.  * 

Ai)riirti(ei  wphiipri  A.  HllDe-G^WHrds  &  Bouvier,  Mem,  Miw.  Comp.  Zool..  xiv.  No.  3.  p.  31.  pi.  m,  flgs.  1-13,  ISSK, 

The  rostrum  is  broad  at  the  base,  the  sides  are  stnuglit,  meeting  at  the  sharp  apex;  from  the 
lateral  projections  the  front  retreats  rapidly  and  rounds  into  the  sides  without  forming  an  appreciable 
angle,  as  in  P.  lynumi  and  P.  layi.  The  eye-slalka  are  very  much  longer  than  the  greatest  width  of 
carapace.  The  carapace  is  more  convex  than  in  any  other  species  of  the  depreKmxK  section  of  the  genus. 
The  peduncles  of  the  antennula  reach  the  cornea;  those  of  the  antenna  are  al)otit  half  the  length  of 
the  eyes,  the  terminal  segments  are  unarmed,  aciclee  elongated,  slender,  with  tips  2  or  3  spined. 

Taken  by  the  AUkUtom,  at  station  2354,  in  130  fathoms,  one  female. 

PaguristeB  r«cti£roii8,  new  species.    Plate  4,  fig.  7. 

The  roBtrum  is  triangular  and  is  inserted  posterior  to  the  general  line  of  the  front.  The  front  is 
remarkable  for  its  linear  appearance  from  angle  to  angle;  the  projectious  between  the  eyes  and  antenna 
are  low;  between  the  bases  of  these  projections  and  the  antero-lateral  angles  the  margin  is  straight. 
The  eye-stalks  are  but  little  shorter  than  the  width  of  the  front.  The  peduncles  of  the  antennula 
reach  the  cornea,  those  of  the  antenna  but  little  more  than  one-half  of  the  eye-stalk;  the  terminal 
segments  of  the  antenna  are  armed  with  two  spines;  the  acicle  is  forked  and  has  a  prominent  spine  on 
the  side.  The  carapace  is  flattened  and  has  several  spines  on  the  side.  The  chelipeds  are  short  and 
rather  stout,  ttte  carpus  is  broad,  with  two  large  spines  on  the  inner  tnai^in  and  several  smaller  ones 
on  the  surface  near  by;  the  hand  is  broad  and  is  shaped  very  much  as  the  hand  of  P.  toieewi,  as  shown 
in  fig.  17,  pi.  HI,  Blake  Pagurida,  Edwards  A  Bouvier.  The  crest  is  armed  with  five  spines;  spines  of 
smaller  size  fringe  the  lower  margin  and  the  margin  of  the  dactyl. 

i^^yurtrtcd  recli/Wme  is  separated  from  P,  (menu  by  the  much  shorter  eye-atalks,  by  the  front,  which 
in  »mcfu»  it  not  so  stra^ht,  and  by  the  different  armature  of  the  hand  and  carpus. 

Dredged  by  the  Fiih  Hawk,  at  station  ^85,  In  14  fathoms,  one  male  in  the  shell  of  ^nimbat 

Pagturistas  lymani  A.  Milne-Edwards  &  Bonvier.     Plate  4,  fig.  8. 
ftiffurWf-f^inanf  A.  MllDe-EdwartaABouvter.  Mem.  Miw.  C«mp.  Zool.xiv,  No.  S,  p.  49,  pi.  IV.  flgs,  IS-2S,  1N33. 

The  roetmui  is  a  rounded  lobe  in  the  sinus  behind  the  eyes;  from  the  projections  which  limit 
this  sinus  the  front  rounds  gradOally  into  the  lateral  maigin.  The  eye-stalks  are  short;  when  laid  off 
on  the  front  they  reach  from  the  middle  of  the  insertion  of  one  antenna  to  the  middle  of  the  other. 
The  peduncles  of  the  antenna  reach  the  base  of  the  cornea  and  those  of  the  antennula  extend  leyond  for 
three-fourths  of  the  length  of  the  laHt  segment.  The  terminal  segment  of  the  peduncle  of  the  antenna 
is  unarmed.  The  sides  of  the  carapace  are  roughened  by  spiny  granules.  The  chelipeds  are  small, 
the  hand  is  narrow  with  a  few  rather  large  tubercular  granules  on  the  surface  and  four  spines  on  the 
crest  of  the  palm;  the  lower  margin  of  the  palm  is  coni'ave  at  the  Itase  of  the  immovable  finger; 
the  closed  fingers  show  a  small  hiatus.  The  iip|ier  surface  of  the  carpus  has  three  rows  of  spines, 
M— F.  v..  B,  1900— W 


cb,  Google 


146  ItirLLKTlN   OK   THE    UNITKD   STATES    KISH   COUMISSIDM. 

four  larjie  muv  mi  tlit;  lii){li  inner  iiiaiyin  and  six  nii  tlii^  stirfai'K  a  little  ntarer  the  inner  margin  than 
the  imtiT,  whii-h  in  aniieii  with  nix  npinen  gradeil  iit  size,  the  liiHtal  one  l)eing  the  largest. 

One  i<)iecinien  nf  tlii^  H))ei-i<v  wan  dredged  hy  the  Albalrom  at  station  2650,  in  500  bthonu*. 

Fa^uristes  trianpulOitua  A.  TtfilTie-Kdwardr^  &  Bouvier.     Plate  4,  tig.  S*. 
I^iiriria. I  Irian  I'll  lint  K   Milni'-Ecliinrrt^  A  Boili-itr.  Meui.  Mim  {■.■Dip.  Kwil.,  iiv.  Si.,  3.  p.  M.  pi.  IV,  flgi".  6-12,  IMS. 

The  n-iHlmni  is  slightly  elongated,  acuminate,  the  lateral  projei-tionr"  are  rendered  prommenl  liy 
the  niaigm  liehind  the  antenna,  wliii'h  retreats  in  a  etraigbt  line  to  the  antero-latenil  angle.  The 
pednneU  of  the  antenna  is  four-fifthnaM  long  as  the  eye;  the  pclunclee  ot  the  antennula  are  much 
lon^r.  Thie  spet  uv  i-an  1>e  iliutinguiBhed  from  all  of  the  others  hy  the  triangular  crom  ttection  of  the 
dactyli-  of  the  fietonrl  i>air  of  ambulatory  feet.     Color  of  eye-Btalks  light  roee  pink. 

A  numberof  "pedmt'ii!'  were  taken  hy  the  JW«(nHU  at  station  21^1,  in  31  fathoms,  off  Trinida<i. 

PaguristeB  grayi,  new  npei'ief.     Plate  S,  figii.  I  and  In. 

The  outline  of  the  front  in  clocely  like  that  of  P.  jwnrfiVf/w;  it  if,  however,  well  separated  from 
that  upecieH  by  the  character  of  the  rostrum  and  also  of  the  eye  scales.  A  comparison  of  all  parts,  while 
showing  the  dom*  reiationithip.  shown  a  marked  difference  in  iletail.  The  rostrum  in  two  of  the  three 
spcrimene  is  artneil  with  lateral  spines  and  a  spine  at  the  lip;  this  latter  armature  is  also  found  on  the 
rostrmn  of  piiiiW  iirfyin.  The  largest  specimen  is  a  female;  in  this  laise  the  ruHtrum  has  two  spines  on  each 
side;  in  a  smaller  specimen,  a  male,  there  is  but  a  single  spine  on  each  side;  the  other  small  specimen 
has  a  spine  at  the  a|iex,  hut  none  on  the  side. 

The  pwlnncles  i)f  the  eyes  are  elongate  but  Hlmrter  than  the  front,  tie  scales  are  rather  broad  at 
the  end,  arme<l  with  a  spine  at  the  outer  angle;  the  inner  angle  is  produced  slightly,  making  a  notch 
between  it  and  the  spine.  The  peduncles  of  the  antennw  are  but  little  more  than  one-half  the  length 
of  the  eye-stalk;  there  are  three  spines  on  the  terminal  segment;  the  spines  of  the  acide  are  large. 

The  chelipe<ls  are  stout  with  a  broad  hand,  as  in  puiurtli-ept;  the  spines  are  larger  and  more 
numerous;  the  homy  tips  of  the  spines  are  much  mure  prominent.  The  inner  surface  of  the  pftlni  is 
much  more  spiny  than  in  jiancticeps;  the  spines,  as  in  other  places,  are  large  and  black -pointed. 

The  flrft  pair  of  ambulatory  feet  are  spinoee;  the  spines  have  the  some  chanuters  as  those  of  the 
chelipeds;  the  crests  of  the  pro|K.<clus  and  dactyl  are  thin  and  overhanging,  fonning  a  deep  sulcus  on 
tlie  anterior  surface;  the  spines  of  the  poerterior  pair  of  legs  are  very  much  less  in  numbers  and  size. 
San  Antonio  Bridge,  San  Juan,  Portu  Rico. 

This  s|>ecies  is  named  for  the  colle«'tor,  Mr.  <i,  M.  Gray,  of  the  Marine  BiologicAl  L^boralon'  at 
Woods  Hole,  Maw. 

Omim  XDinDA. 
The  following  is  the  key  to  the  section  of  the  genus  M-anida,  of  which  M.  ttimpxmi  is  the  type: 

n.  Wilhoul  mlil'llt:  gaslric  spimui -JJMfwwt 

on.  WUhinhldleKaMrlciipinMi. 

b.  iiupnuKUlar  I'lnei  nbuitiT  tbun  lliv  vyin;  itutdlTvrsent jUitli 

tjb.  :jupnoc-it]Hr  Hpinifii  Knijccr  Ihdn  the  eytv:  diver^ot. ' 

r.  PoHUrlor  uiarvln  ul  lliu'  I'anipiicv  with  more  lluiii  uiit-  palruf  npliHu nermaniii 

re.  I'lBU'rior  mmgin  of  llic  oHnipace  with  one  pair  ol  Bpliiai affiiiir 

Kuaida  evermanni,  new  s|>ecies.     Plate  5,  fig.  4. 

The  roslmni  and  !<<ipraocular  spines,  as  seen  from  above,  are  alKiiit  as  long  ax  in  iij^nU,  Imt  differ 
in  lieing  a  little  more  clivergciit,  not  so  rough,  and  the  supraoculars  are  broader.  The  spines  of  the 
gastric  rfigioii  are  as  in  iiffinit,  as  are  also  the  other  spines  of  the  carapace,  with  the  exception  of  those 
of  the  posterior  l>onler,  which  is  armed  with  six  or  eight  spines  in  place  of  the  two  common  to  the 
other  three  species  of  the  group.  The  lines  of  the  carapace  differ  very  much  from  those  of  the 
other  s|ie<'ies.  They  are  well  separateil  and  ciliated,  but  the  dlia  are  not  nimierons  enough  to  obscure 
the  carapace;  the  linee  are  made  i>rominent  hy  the  very  large  and  se)>arated  gmnules.  In  I'omparison 
with  those  of  the  otiier  speciw  |>erliaps  tiiliercles  would  heamoresuitable  name.  The  armature  of  the 
aUlomcn  is  alioiit  like  that  of  'ijfiiiti,  except  that  the  spines  are  proportionately  larger.     The  cheiipeds 
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uiv  ul<ju)^ted,  ulender,  and  have  uion;  Hpinee  than  the  other  species  of  tlie  grou|>.     The  HpiiiCH  are 
theinaelvee  characteristic,  belli);  thin  and  hnnul.    The  cKut  of  the  palm  lieare  about  ten  of  these  Bpinea. 

Station  6070,  in  220  fathoms. 

This  species  is  named  tor  Dr.  Barton  Warren  Eveniiann,  tiie  chief  naturalist  of  the  .fWi  ifamt 
expedition  to  Porto  Rico. 

Kunida  afflmia  A.  Miliie-F^wanl!). 
Wimirfn  oJlKfa .».  Mllne-Bdiranls,  Bull.  Miu.  Coinp.  Zool,.  vm,  p.  4H.  IBSO, 
JTimtdan^iiHA.  Mllne-EdwaidBd^E.  I.Bonvlei.  Ann.  St'l.  Nal.  Z.HI1.  n)x\-.  xvi.  p.-.fS7S,  ISM. 

The  rostrum  extendti  beyond  the  eyes  about  oiie-iialf  of  its  length.  The  supraocular  spinee  are 
a  little  divergent  and  estend  beyond  the  eyc>>  hut  little.  Both  the  rostrum  and  these  spines  are 
roughened  by  sharp  graiiulex.  The  gastric  region  has  normally  seven  spines,  the  large  gastric  pair, 
and  a  secondary  pair  of  much  smaller  ones  directly  behind  the  first  juiir  and  tlie  spine  on  the  median 
line,  and  a  paired  spine  near  the  hepati<'  re^on;  sometimes  the  middle  spine  has  one  or  more  spines 
in  line  with  and  close  to  It.  There  is  a  pairetl  spine  on  the  branchial  r^on  behind  the  fork  of  the 
cervical  sutnre,  and  a  spine  on  the  median  line  on  the  anterior  mai^n  of  the  cardiac  region.  The 
posterior  margin  of  the  atrapa(«  is  anned  with  one  pair  of  spines. 

The  transverse  linesof  thecarapacearecpowded  and  broken;  thegranules  with  which  theee  lines 
are  set  are  verj'  small  and  sharp;  the  cilia  of  the  lines  reach  from  line  to  line. 

All  specimens  examined  (about  twenty)  have  a  patch  of  long,  eilky,  irideisi:«nt  hair  on  the  side 
of  the  branchial  region,  where  it  b  covered  by  the  knee  of  the  fifth  pair  of  l^s.  This  hair  is,  as  far  as 
1  have  been  able  to  observe,  altogether  lacking  in  the  related  species.  The  prominent  armature  of  the 
abdomen  is  the  middle  pair  of  spines  on  the  second,  third,  and  fourth  segments,  in  connection  with 
the  spine  on  the  median  tine  near  the  posterior  border  of  the  fourth  eegment.  Smaller  spines  OM^ur 
on  the  sides  of  the  armed  segments. 

Kunida  atunpaoni  .V.  Milne-h/lwanls. 
ila«i,la  MMimmi  A.  Mllne-EdwiiMfl.  Bull.  Miu.  Comp.  Zout..  viii,  p.  47.  ISSD.    Hmxleniuii,  Aiiuuium  uf  thu  OulluuKer. 
Zool..  xxvn.  p.  lie.  pi.  xiv.  flg.  t.  inBH.    A.  Ullne-Edwirda  and  E.  L.  Boiivkr.  Mem.  Miik.  <k)mp.  Zool..  xix. 
No.  2.  p.  4«.  pi.  IV.  Dpi.  1-13,  1X97. 

The  rostrum  is  longer  and  much  more  slender  than  tliat  of  ,U.  tij^nit.  The  supraocular  spines 
aiv  a  little  divergent,  without  granulations,  and  ext«nd  a  little  beyond  the  cornea.  The  gastric  rt^on 
has  six  spines  ploceil  as  in/inA' — two  pain  in  line  directly  behind  the  supraoculars  and  a  paired  spine 
near  tlie  hepatic  area.  The  transverse  lines  of  the  carapace  are  well  sejttuated  anil  l)ear  rowH  of  cilia, 
which  occupy  about  one-half  of  the  space  between  the  ridges.  The  posterior  margin  of  the  carapace 
has  two  spines.  Three  s^ments  of  the  abdomen  are  armed;  the  fourtli  s^^ent,  in  all  specimens 
from  off  tlabana,  laclu  the  median  spine.  A  specinien  from  the  west  end  of  Cuba,  which  I  can  not 
separate  from  S.  flimptoni  by  the  lines  of  the  carapace,  has  both  a  spine  on  the  middle  gastric  region 
and  a  median  spine  on  the  fourth  abdominal  s^;ment;  the  rostrum  is  not  as  long  as  in  the  more 
typical  specimens  and  is  rougher.  A  number  of  specimens  from  that  locality  may  ithow  the  specimen 
to  belong  to  a  distinct  species.  The  chelipede  of  the  typical  specimens  are  long,  the  hands  broaden 
slightly  from  the  wrist  to  the  base  of  the  fingers;  under  a  lens  twelve  or  more  spines  can  be  made  out 
on  crest  of  pahu.    The  outer  surface  of  the  palm  is  set  with  sliarp  granules  and  is  hairy. 

AlbtUram  stations  2106  in  196  fathoiiiH,  2321  in  230  fathomit,  and  2341  in  143  fathoms. 

Hunida  longipea  A.  Milne- Ed  wan  In. 

Mmiila  toHfftpa  A.  Ulliie-l^wKnlK.  Bull.  Has.  Oomp.  Zoul.,  vm.  p.  50,  IHHO-Sl.    A.  Mllne-ICdwiuilii  A  Bouvler,  Mem.  Mua 
Comp.  Zocil,.  XIX.  So.  'i,  p.M,  pi.  III.  tfur,  ^13, 1X97. 
The  rostral  spine  is  a  little  shorter  than  the  lateral  spines  of  the  front;  the  eye-stalk  is  short  and 
,  very  much  constricted,  while  the  cornea  is  spreading.     Tlie  gastric  r^ioi'  has  a  pair  of  slender  spines, 
as  is  usual  in  the  genus.     There  are  three  spines  just  behind  the  cervical  suture — one  on  the  median 
line  and  one,  a  paired  spine,  near  the  middle  of  the  side.    There  are  three  or  tour  spines  on  the  margin 
behind  the  suture  and  two  on  the  posterior  border.    The  second  and  third  abdominal  s^ments  have 
each  seven  spinee,  and  the  fourth  has  two.    The  chelipeds  and  ambulatory  legs  are  more  than  three 
tiinee  as  long  as  tlie  carapace  from  the  posterior  margin  to  the  tip  of  tlie  rostral  spine.    Legs  spiny. 
From  station  6070,  in  220  fathoms. 
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Oanal  VXOFTTOEDB. 
TTroptycbua  uncifer  (A.  Milne-Kdwarde). 

tHptpchm  nnef/er  A.  U  line- Ell  wards.  Bull.  Mii«.  Comp.  I^ool.,  tiii.  p.  «3.  IWO.    A.  Mllnc-EdwBrda  &  E.  L,  Buuv1i-r.  Ann. 
Rcl.  N«l,  Zool.  (7)  XVI.  p.  got,  18M:  aln  Mem.  Hub.  Comp.  Zool.,  Six,  p.  140.  part  2,  pi.  ii.  Aga.  1  and  Z  pi,  xu. 
fina.  17-»,  IB97. 
The  roBtrum  extende  but  a  trifle  beyond  the  eyte.     Two  epinee  on  the  ontero-lateral  anglen  are  all 
that  arise  from  the  eonipace,  which  ie  markedly  smooth.    The  carapace  is  liroadeet  about  one-fourth 
of  ite  leufcth  from  the  poeterior  mannn;  the  eidea  are  but  little  arcuate.    The  chetipeils  are  elongateit: 
the  martfinH  of  both  the  carpus  and  palm  are  parallel  except  near  the  articulations;  flngera  of  hand 
hairy,  as  are  also  thedactyts  of  ambulatory  legs;  hairs  on  other  parts  few  and  inconspicuous. 
8tation  6065,  in  Mayaguez  Harbor,  4  to  6  fathoms,  and  eUtion  6070,  in  220  bthums. 

Oanni  MURLUOniB, 

Subgenus  ORoPHot.avNCHL*s. 

Orophorhynchua  platirostria  A.  Milne-Edwards  &  Bouvier. 

OrophorhtpKhia  plaUrotlTit  A.  MUne-EdwaTda  &  Bouvier,  Ann,  Sol.  Nut.  Zool,  (T)  xvt.  n.  287,  ISM:  bIk  Hem.  Mui.  Comp. 
Zool.,  XIX.  No.  2,  p.  114.  pi.  II,  ant.  12-16;  pi.  X.  flg.  8.  1SB7. 

The  roetrom  is  broad  at  the  baae;  beyond  the  eye-Stalka  it  forms  a  nearly  equilateral  tiiangle; 
ita  sides  poeterior  to  the  ends  of  the  eye-stalks  are  parallel.  Behiild  the  rostrum  on  the  gastric  retpon 
are  two  tubercles.  The  rades  of  the  carapace  are  arcuate  and  are  divided  by  two  small  notched  into 
three  parts;  the  pioeterior  part  is  eniari^nate  and  twice  as  long  as  the  lobe-like  second  part,  which  is  in 
turn  more  than  twice  as  long  as  the  third  division,  which  includes  the  antero-lateral  angle.  The  caq>us 
and  propoduB  of  the  ambulatory  lege  are  carinate.  The  cbelipeds  are  luoderately  long  and  stout,  the 
hands  are  oblong-ovBt«. 

OrophorhynchuK  is  a  subgenue  of  Munidoptit  far  removed  from  the  typical  forms  of  the  genus. 

Station  6070,  in  220  fathoms. 
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THE  STOMATOPODA  OF  PORTO  RICO. 

By  ROBERT  PAYNE  HIOKLOW, 
Of  the  MassarhuifUs  Insiilute  of  Technolii^y, 

The  report  herewith  presented  relates  to  the  Cnistat^eii  of  the  order  Stonmtoporta 
collected  by  the  Fii^h  Hmek  in  the  wnters  of  Porto  Kieo  during  the  invewtigHtions  i>f 
the  U.  S.  Fi«h  Commission  in  the  winter  of  IHyH-HW.  Collections  were  made  at  19 
dredging  stations  in  the  harbont  and  off  the  coast  of  Porto  Kico,  and  many  s|>e4-rnienH 
were  picked  up  hy  collecting  parties  in  shallow  water  upon  the  comi  reefs  and  shoals. 
The  collection  consists  chiefly  of  two  common  sjHvies.  (i'lnmlactyhiK  <er'trii''  Hansen 
and  i^udosquiUa  ciUafa  Miers.  The  three  other  species  I'epresented  are  Si^it/'/fii 
intTntt^la  Bigelow  and  two  new  8pe<'ies,  Ly»!oifquiila pUimfitii  and  L.  iiiiii't<fiieM^iHi'<. 

The  Stomato[>oda  may  be  distinguished  from  the  other  inalacostra<'ous  crustacea 
by  the  fact  that  the  stalked  eyes  and  first  pair  of  antenna.-  are  lH»rne  upon  distin<-t 
movable  segments.  The  carapace  is  small,  leaving  four  thoracic  segments  exposed 
behind  it,  and  the  rostrum  is  separated  from  it  by  a  mobile  joint.  The  second  pair 
of  thoracic  limbB  are  very  characteristic  of  the  group,  being  developed  into  the  large 
raptorial  claws,  in  which  the  terminal  segment  (dactylus)  cUwes  upon  the  penultimate 
one  (mamis)  like  the  blade  of  a  penknife.  The  next  three  pairs  of  linilw.  although 
smaller,  are  of  the  same  pattern,  and  it  is  only  the  last  three  pairs  of  thoracic  limbs 
that  are  used  for  walking.  The  abdominal  appendages  l>ear  tufted  gillfi.  except  the 
la.st  pair  (uropods),  which  are  armed  with  a  strong  prolongation  of  the  basal  segment 
ending  in  one  or  two  spines,  and  act  with  the  telson  as  a  powerful  tail  fin. 

For  definitions  of  the  technical  terms  used  and  for  synopses  of  genpi-a  and  «i)ecies 
not  represented  in  the  present  collection  the  reader  is  referred  to  the  report  on  the 
AUMtr^pis  collections  (Bigelow  '94)  and  to  the  more  recent  memoirs  listed  on  j).  IWl. 

1  wish  to  take  this  opportunity  to  express  my  obligations  to  l'n>f.  H.  C.  Bumpus 
for  his  kindness  in  granting  me  every  facility  for  the  study  of  this  (■olle<'ti<in  at  the 
marine  laboratory  of  the  United  States  Fish  Commission  at  Woods  Hole. 

Figs.  2.  3,  4  were  di-awn  by  Mi.is  McKnew;  the  other  ligures  liy  the  author. 

0>n»  OOKODACTTLUB  LBtraUls. 

Diagtiong. — SpecieE  of  this  genux  are  ili)>tininnshe<l  )iy  the  pdwcHHion  i>F  h  (iexil)le  joint  1>etwpen 
the  Bixlh  atxlominal  e^;ment  Mid  the  telnon;  a  ftmngly  built  und  liiiihly  convex  l>inti-lHHly;  ilit; 
ilactylus  of  the  rBptorial  claw  lieing  dilated  at  the  h«se,  wilhinit  lateral  tet-th,  and  with  a  sharp  inner 
ndge  that  fiti<  into  a  groove  on  the  manus. 

Ixtmd  form. — A  (lonerifhthut  Brooks,  rt;cogniMble  by  the  foUowiiifr  I'haraiteni:  Kyt*  iitalkeii; 
append^cee  i-vii  and  iiv-xvii  present  in  the  earlier^  ftagec;  telt^ii  nsiially  (|ua<lmle  or  hexatpnial  in 
t^neral  outline,  slightly  wider  than  long,  lor^:er  than  outer  Hpine  i>f  uro)>oil  aixl  noti'heil  on  the  iiitHlian 
line,  and  with  nevermore  than  (our  intermediate  denticles;  body  elongated,  I'arapmf  narrow,  iiIihIIow, 
not  infolded,  without  prominent  ventn>- lateral  angled,  porterior  lateral  spinei'  cliwe  In  dunwl  ititHlian 
line  and  at  least  half  as  long  ae  mrapace;  never  any  trai-e  i>(  lateral  teeth  ii|uin  (lie  ni|>ti>rial  dat'tyhis. 
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OonodactjrluB  sratadli  HatiHtn.     {Fitn''  ^  tinA  2.) 
Ofmrxfattyliutkiniitra.SmUti,  R,  I.,  Bnulllan  Crunuroa,  Trniut.  Conn.  Arod..  IJ,  p.  11.  lAGB.    MilnivEilwiirda.  A..  Moiit.  Arch. 

3liiB.Hl9l,NaI..  vol,  tv,  p.  (IM)IG8,    Marli'iix.  E,  v^Ciihaniirhe  Crasl.  Arch.  I.  NbIuFk.  JHhrg.  33.  Bd.  ii.p.  14T,  1K73. 

Brooks.  Voyage  of  H.  M.  S.  ChaUeHgrr,  XVI.  11,  p.  M,  IXM.    Btonks.  Hvm.  NHL  Aiutd,  Krl,  v.  p.  XO,  pis.  I  and  III,  IRH. 

Bigelow,  StomatOiXidB  colliTU-d  l.y  l\w  hleamer  .lUaJroM,  Pcof.  IT,  S.  Nhi.  Hiu..  vol.  ivti.  p.  tK,  IttM. 
Oun«I<ir<^UK  ffiridcdJJ,  Harineii,  H.  J,,  Innpodf  n.  Cninart^n,  unil  StomiLtopoileii,  ErgobiiiRie  [li>r  Plank  Ion-Ex  ped  I  [Ion  dcr 

Hiimboldl-SLirtiinK.  Bd.  it.  (i,  e...  footnoie  p.  £5,  IS9<>.    Kankin,  Crnxlaom  Imm  Ihv  Bahamas,  Ann.  N.  Y.  Amd. 

aci.,  XI.  p.  2S3. 1A9N.    Bomiilalle,  CrimtHCmtin  [mm  (he  South  PaolflP.  Pmo,  Zool.  Une..  Lond,,  ISM.  p.  35,  pi,  v.  Hg.  S. 

DiagtuuU, — A  (/(motUuliilvii  liavjng  cylirulrical  eyw;  the  roatruni  traiisi'erae,  with  an  wiitt-  median 
spine  aa  long  as  half  the  width  of  the  rcwtruin  aiid  elevat»'<i  somewhat  above  the  rounilwl  lateral 
angles;  a  miiouth  i«rapa(«,  nearly  ublong,  the  posterior  margin  lieing  very  Hiightly  concave  and  the 
rounded  anterior  lateral  angles  projeoting  forward;  hind-lxuly  strongly  conveic;  the  lateral  margins  of 
the  first  exposed  thoracic  segment  not  produced,  the  margins  of  the  next  three  sefOnentM  rounded;  the 
tirat  five  abdominal  segments  smooth  above,  with  marginal  earinie  and  rounded  jMisterior  lateral 
angles;  sixth  abdominal  segment  with  6  longitu<linal  dorsal  isrime,  the  Bubmedian  and  intermediate 
pair  l>eing  well  rouniled  prominences  more  or  lees  ellipt4i»l  in  outline  and  often  possessing  a  minute 
{xislerior  spine,  which  may,  however,  be  cibeolete  or  al>seiit.  the  lateral  p^r  narrow,  ending  in  Uie 


a  tranHverne  carina  oxteniling  l)etwee.i  the  ends  of  the  lateral 
y  extended,  hidden  under  the  iwsterior  margin  of  the  llfth 
segment;  'i  high  roundeil  longitudinal  dorsal  prominences  on  the  telson,  subinndian  spines  large,  with 
minute  mobile  tips  and  finely  serrated  on  the  inner  eilge,  intermediate  spines  prominent,  and  lateral 
pair  oljsolete;  6  marginal  carinee,  each  iut«rmediale  one  having  on  its  inner  side  a  shorter  nappU- 
meiitary  earlnii;  the  surfai-e  of  these  sculptnrings  l)eiD>:  sniooth  and  polifihed,  except  that  the  supple- 
mentary carinte  are  sometimes  slightly  s<>rraled  and  the  iiiterine<liate  central  prominences  sometimes 
show  faint  indications  of  a  posterior  spine;  and  the  Iwsal  prolongations  of  the  uropod  ending  in  2 
flattened!  curved  spines,  of  which  Uie  outer  one  is  the  longer. 

t/aieral  (f«tcri;)ftoM. — This  form  is  so  very  similar  to  <1.  rhiragm  Fabr.  that  most  authors  have 
identified  it  with  that  ii])ecie«.  S.  ].  Smith  ('69)  stated  that  he  fomiil  a  slight  difference  between  the 
American  spetiies  anil  the  true  0.  rhmiffm,  but  Hansen  ('9f>)  is  the  first  to  describe  this  as  a  distinct 
spet^ies  and  to  point  out  the  character  by  whiiih  it  can  lie  recognlKcd.  This  distinguishing  charatier- 
istic  is  the  small  supplementary  carina  («■,  tig.  1)  on  the  inner  side  of  each  intermediate  marginal 
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carina  on  tlii  tclmn.  Thin  in  no  Hmall  a  chararU^r  liy  whirh  (i>  w^tarat^  two  species,  otherwittp 
a|i|n>rently  Mlfnliml,  that  one  would  be  inrlineil  tii  miapeot  that  tliin  iiiii^lit  1>e  a  cane,  of  in<livi()iml 
variation.  Btit  ttir<m);h  tlie  CTOiirteny  of  Dr.  Walter  Faxon  T  havo  lii'eu  able  to  examine  the  material 
in  the  Museum  of  Comparative  Zooli^y  at  Harvard  Colle;^  and  to  <nmpare  Bpeciniens  of  G.  ifmUiiii 
identified  by  Dr.  Hansen  with  ttpecimenM  fntin  18  localities  on  the  Atlatitic,  lieeidee  thoee  of  the  preoent 
rollet-tinn.and  withspecimeneof  G.i^hiniffnttnnn  16  localities  in  th^*  Pacilit' and  Indian  oceans.  I  fonnil 
Ihat  thediOen!ncepointe<)  out  by  Hansen  in  perfectly  constant-  Iiit'very  s|>eciinenot  G.  rliimgrn  from 
ihcIndo-Pacificreition  the  valley  In-t  ween  the  iuteniiwlialemaritinal  carina  anil  the  central  prominencen 


of  the  telwm  prL-eent^x)  a  sniootli,  even  n\o]>e,  without  trace  of  ailditional  i^rina.  On  the  other  han<l, 
every  t<p«i-i  men  from  the  Atlantic  rejjcion  [Hiimnsed  Ihe  iiuppletnentary  <»riiia,  wii  new  hat  variable  in 
length  au<l  elevation,  but  always  <listin<^tly  present.  It  may  l>e  well  !■>  note  here  that  in  onier  to  we 
this  feature,  as  well  as  the  other  sculpturinK''  of  the  l«liwn,  dJHtinctly,  the  surface  must  Im-  dry.  In  a 
specimen  inshly  lifleil  fn>in  a  bottle  of  alcohol  and  covered  with  the  iiqnid  it  is  not  easily  visible. 

G.  ler^edii  is  readily  distinguished  from  G,  Kj/lnoitiui  Billow  and  (J.  Hiiiiiuiaiaiiniiii  Pfeffer  by  the 
absence  of  pricklex  on  the  <li)rMil  surface;  and  it  is  wparaled  from  0.  ijlnhrvtiH  KnH>ks  and  <l.  gnijiliiiruK 
Miers  by  the  ]>oHse»<ion  of  only  three  i-entral  longitudinal  carinii'  on  the  IclHon.     There  are  small 
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HilclitioiiMl  <-l<'Vitli'inH  on  the  telwm  at  the  tiai^v  i\i  Uit-  iuleniit'<liatt;  dentiHif:,  in  fr<int  Hiid  a  little 
rill  iitif  side  III  the  wilMuetiiHii  <-«'ntral  prDiniiieiin'!',  behinil  the  iiuiliKii  iintinineiiee,  rikI  along  the 
iiiar)nnt«  of  Ihe  .-Jiilmieiliaii  ami  inlenneiliitte  H)lim'^',  fiK-  1.  In  Mint  of  the  nit-dian  proiiuiieni-e  are 
two  Minall  pitM  on  very  wlixlit  ele^'atioIll>  of  the  surfaini  and  tliere  are  two  grtmvee  on  the  i<iile«  of  ihe 
iviitral  promineiiee  near  ilN  [lotiterinr  enii.  T)ie  first  antenme  are  fairly  lon|i,  the  seranil  jaint)< 
extpiiiiin);  beyiind  the  eyes.  The  necond  |tair  exteml  nearly  ac  far  fiirwarrt  an  first.  The  fuiteunary 
!<uile  Hiightly  exceedH  half  Ihe  length  of  the  <ampa<'e;  Ihe  i-arajMee  in  about  one-fourth  the  length  of 
the  NHly.  The  appeniltmen  to  the  walking  legH  are  linear  The  liaxat  jirolongatioii  of  the  uro|HHl  i^ 
hnwd  and  Hat,  and  the  two  Hiiiiies  are  eun'wl  inward.  There  Ih  no  tiuith  on  the  margin  of  either 
Hjiiiie.  The  diHtal  segment  of  tht;  exojiodile  in  al)oiit  half  Ihe  length  of  the  proximal  one,  which  l>ear» 
1 1  movable  fpineN  l>e»'i<lei<  a  Huiali  ininiovablc  terminal  one. 

'Wor.— The  culorinir  is  verj'  variable,  both  in  shade  and  pattern,  and  in  liistinclly  ppoteolive; 
varying  from  a  nmtlleil  green  and  white  to  a  nearly  pure  olive  green. 

Sizr. — Length  iif  fiill-griiwii  wpecimens,  about  fi  em. 

Geogmphii^il  rfi«(rfAu((wi,— ThiB  species  v?  i^ommon  in  the  tropical  Atlantic  from  the  West  Indies 
to  Brazil,  and  m  the  only  form  of  < ioiiodactybiH  revxirted  from  this  r^on.  In  the  watem  of  Porto  Rico 
the  Fiiii  Hinrl  collected  a  large  nnniber  of  specimens  from  various  stationB  on  the  eastern,  aouthem, 
and  western  coasts  in  depths  varying  from  21  fathoms,  at  station  608!l,  west  of  the  island  of  Viequef, 
to  a  few  feet  of  water  on  coral  reefs.  The  most  numerons  t'oUections  were  made  witli  tangle  at  station 
ftO(t2,  north  of  VleqneH,  ileplli  Hi  fathonii^.  coral  Ixittom,  and  liy  shore  collei-ting  in  Ensenada  Honda. 
island  of  Cule])ra. 

Lift  hinlori/. — The  early  lan'al  Btages  of  this  wi>ecies  haw  l>een  fully  descrilied  and  illustrated  by 
Brooks  ('92).  The  egp"  are  dejiosited  in  tiurrows  excavatett  by  the  females  in  j>ieceH  of  coral  rock 
lying  upon  the  sand  flats.  The  lar\'a  hatches  in  an  Erirlitliim  form  with  very  short  eye-st&lks  and  the 
sutnres  between  the  fifth  and  sixth  and  between  the  sixth  and  seventh  alxlominal  somites  undeveloped. 
The  alxlomen  liears  Ave  )>airs  of  appendagee.  The  tirxt  molt  occurs  aboi;t  sixty  hours  after  hatching, 
sjid  the  second  alxnit  a  week  later,  when  the  larva  iwiwes  into  the  typical  form  of  the  flonerirhihttf. 
Before  the  second  molt  Brookti's  lan'te  remained  near  the  Ixittoni  of  the  aijuarium  and  fe<l  u|>on  the 
figffi  of  an  unknown  species  of  Nudibraiich;  but  after  the  sei-ond  molt  they  refused  this  food  and 
swam  at  the  surface.  Suitable  fooil  for  this  stage  not  having  lieen  discovered,  it  was  impossible  to  rear 
the  lan'ic  furiher.  Ijiter  sti4ics  were  ohtaineil,  however,  by  <-olle<'ling  with  the  skimming  net,  and 
tbey  are  ilescril)e<l  in  the  n>emoir. 

Qenu  PSXnSOBttnlLLA  (Gndrin)  Dana. 

DiaiptM'iii. — Stiimatopoda  with  the  sixth  abdominal  st^fment  not  fusel  to  Ihe  telsoni  ttie  bind 
ImhIv  mnootb,  Vi-Ty  convex,  and  narrow;  theilactylusof  the  raptorial  claw  not  dilate<l  at  the  base  and 
provided  with  not  more  than  three  lateral  teeth;  the  Hul>nie<lian  spines  of  the  telson  long  ami  with 
movable  tips;  hikI  not  more  than  fiair  iuteniieiliate  denticles,  usually  one. 

lAirrid  form. — We  are  in<lebteil  lo  Clans  for  the  determiualion  of  Ihe  larval  form  of  this  genus,  to 
which  Brooks  ('S6)  has  ^ven  the  name  IWiiilerirlilhiix.  It  may  Ih-  reii)gni/,eil  by  the  following  charac- 
ters: Eyes  stalked,  appendages  i-vii  and  .xiv-xvii  jiresent  in  the  <'arliest  stages,  hind  boily  verj-  long; 
telson  longer  than  wiile,  sometimes  ovate  in  general  outline;  carapace  narrow,  at  least  twice  as  long  as 
wide,  short,  without  prominent  ventni-latera!  angles,  i-hort  nwtrum,  and  iMwIerior  lateral  spines  short, 
usually  only  one-fourth  or  one-third  as  long  as  Ihe  carapace,  and  placeil  near  the  dorsal  m(>ilian  line. 
Pseudosquitla  cillata  Mlen^.     (Figs.  :)  and  4. ) 

1  .SauiHii  clliala.  l^hrlcliu,  Etit.  Sjrirt..  ii.  p.  512,  I7es, 

HinillH  •lnHfra.  lyiniHtrk,  HtM.  Anlm.  mn^  Vert.,  V,  p.  IW,  181H.    Latrelllo,  Eii<-yl.  Mcth.,  X.  \i.  472,  ItMS. 

ftcMrfonflH/Hi  «*!rfifrni.  Diina.  I".  S.  Expl.  Esji..  xui.  Cruwim-n.  1.  p.  (RH,  iwa.      "  Vnn  M»ni'n»,  Arth.  I.  Nuliirtr.,  xxxvni. 

1'niiiliminmitTillala.  Mien,  Kquillhlv.  ,4nn.  ami  Miie.  Nat.  KlHt.,  iR).  v,  p.  1(M.  ISSU.    Bn-ikh.  Voyage  o[  Cliaani-Kr.  xvi.  |>. 

.Vl.  IKSG.    Blge1ow..Sk>malniH>CI>cnl)Cf'lr<1l>ylht;)'1Patn('r.lRinfr'M>,  PriK'.  r,^.  Nm,  Miu.,  XTii.p.499.IH»l.    Haiiwii. 

liiopoileii,  Ounuiceen.  and  Slnnialnpoilen,  Engeb.  Plank.  Eip.,  ii.  «.  <■..  ]i.  Hi,  IHM,    Itankfn,  Cnwtai'CB  frnm  iht 

Bahamai',  Ann.  S.  V.  Aead.  Stf.,  xn.  p.  2.13. 1K9N. 

I)iagnoai». — A  Pwiidju'ifiiilla  with  cylindrical  eyes;  the  <lactylus  of  ihe  raptorial  claw  slender  with 

three  teeth,  including  the  terminal  one;  a  smooth  rostrum  without  spines  or  acute  angles,  wider  than 

long;  lateral  margins  of  the  exp-ised  thorai'ic  segments  slightly  produced,  the  t)rst  acute,  the  others 

more  or  less  roumleil.  the  >=ecoiid  <il>li<|uely  trmicati'd.and  the  fdurth  notcheil;  the  first  Hvcalnliiminal 
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Kgmentii  wmrMrth  ami  without  i^arinir  or  npiiu-!',  exi-ej)!  in)flterior-lateral  sjiiiie!"  on  Ihf  foiirtli  and  liflli 
wignienb';  nixtli  i4«(^ent  with  ti  Htronn  ii)>ine!<,  the  inteniit^liatt^  |iair  ariHiii>r  farther  fonvanl  lliaii  the 
otherf,  alxHit  lialC  way  between  Ihe  anUrior  aii<l  |M)cteri<ir  martini':  a  hiKh.  iiarniw  i-reHt  eixlJiiK  in  a 
HpineanH  tt  other  carina'  cm  the  telM>n,  one  pair  on  the  lateral  marKinx,  aiiil  two  iiaJrHgrniipeil  near  Ihe 
cnet,  the  piur  nearer  the  i:r«>it  l>eiMt;  Ihe  anialler:  H  inaivinal  npineM,  the  nuliniedian  tiair  lonK  ami 
mobile;  2  simple  ttpinef  on  the  haH«l  pnilon|talii>ii  "f  the  nro|HMl.  <.f  whieh  the  inner  one  is  the  liinin-r; 
It  li>  10  iiinhile  Npineti  on  the  exo|KMhle. 

firumil  ilfJirripiiim. — The  H|)erinienM  in  the  ii)Ueetiim  fnirii  I'orto  Kiii)  differ  from  MiemV 
deeoription  in  that  the  poxterior  inarfiin  of  the  i-am{>a(-e  iH  not  nlraiKhl.  lint  iliniiiHly  eoni-ave.  anil  in 
havin);  niinnle  [Hwterior  lateral  apineH  on  the  fourth  ax  well  ax  the  tiftb  aliilominal  Honiite.  In  hiK 
A)Ciire  tbebasat  prolonfntion  of  the  iiropotl  in  repretienle*!  ax  exiendinjtafl  taras  the  tip  of  the  exojiciilite, 
and  the  endopodite  appeare  to  equal  the  |)n)xinial  !Hif'"<"i'  "f  '''*■  exiijHxlite  in  lenjttli.  In  our 
specimens  the  liasal  prolongation  extends  only  ho  tar  a^  th<^  tip  of  the  enilopodite,  wbit-h,  however, 
ix  considerably  longer  than  the  proximal  BCfcment  of  the  exopiHlite.  (In  fi^-  4  the  iMHal  prolongalion 
if)  represented  as  a  little  too  long,  ami  the  spines  fliould  lie  inon>  slender  and  Ick'  Hiniioiis  on  Iheir 
inner  iiiarBins.)  The  distal  segnieiil  of  Ihe  exojmiiite  ix  lists  than  Iwo-lbinls  the  leiiKlh  of  the 
proximal  one.  Brooks  found  these  sepiienbt  lo  lie  eigual  in  Bpeiimens  from  tlie  ["acilic,  but  the 
distal  one  shorter  in  spe<'iniens  from  St.  Thonias.  He  found  also  that  ihe  jioslerior  lateral  angles  of 
the  fourth  alxloniinal  setimenl  wen-  roundiil  and  without  Hpinew  in  xj^cimens  from  the  I'aeitic.     His 


Fiii.  ■).  Ti'lwm  Hiid  mljaeent  part"  ••<  l-fud^m^inilln  i-illaia.    Samo  npii-lmen  us  FiC-  S,  ^j. 

flpetrimens  from  ^t.  Thomas  differe'l  from  those  from  Ilonohitu  in  having  the  spines  of  the  liasal 
prolon)pitioii  of  the  ui»pod  equal  in  length.  Rut  our  sjiei-imens  fnuii  Porto  Kii-o  agree  with  those 
from  the  f*ai'il)(^  in  having  the  inner  spine  the  longer.  As  Brooks  has  pointeil  out,  this  spe<-ieR 
probably  varies  to  a  ponsiderable  extent,  and  the  slight  differenees  observeil  do  not  furnish  suffirient 
ground  [<ir  dividing  it.  /'.  riliiilii  is  disting^iiished  from  P.  onuili  Miers  hy  its  cylindrical  eyes,  the 
eyes  of  P.  'imnla  being  flattened  and  club-sbape<l.  It  is  setiarale<i  by  the  number  of-  carime  on  the 
lelaon  from  all  other  species  having  a  similar  basal  prolor^tion  to  the  urop<Kl. 

CotoT. — Living  specimens  olxterved  at  Bimini  (Bigelow,  'ft4|  showed  grefll  variation  in  coloring, 
which  closely  resembled  that  of  ilotiodnrlyhi*  trritniii. 

fHu. — The  largest  specimen  in  the  present  collection  measures  8  cm.  in  length. 

(tetiffmphicil'lutritmiioH.—  TbiBin  perhapti  the  in<«t  wiilely  diBtributwi  of  all  the  Stomatopods. 
It  is  common  in  Ihe  West  Indies,  living  on  shoals  of  coral  sand  asmN'iateil  with  (limiidnHyl'iK  iinUfilii, 
and  is  foumi  also  at  the  Cape  Verde  Islands.  In  the  Indo-Pacific  region  it  has  been  taken  from  the 
Red  Sea,  Mauritius,  Ceylon,  Japan,  and  from  various  localities  in  the  Malay  .Archipelago,  South  Sea 
Islands,  and  Hawaii.  On  the  Porto  Rico  expedition  the  Fifli  Hiiwk  obtaine<l  apei'itneiis  in  San  Juan 
Harl)or,  Rnsetiada  Honda  in  Culelira,  Mayl^lue!:  Harbor,  Hoi)Ueron  Bav.  Fajardo,  Playa  de  Pontv,  and 
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at  several  stations  in  the  shallow  sound  between  St.  Thomas,  Culebra,  and  Porto  BXco  hy  dragging  the 
taneleover  the  coral  bottom.     The  greatest  depth  was  20  to  23  fathoms,  at  station  6079,  off  Si,  Thomas. 

Life  /tistor^.— Hansen  ('85)  identifies  the  larval  form  of  this  speoles  under  the  name  Pieuilerv^hthiit 
eommuniit.  In  the  earlier  stages  it  can  not  be  distinguished  from  the  very  similar  larva  of  Pufid'MquUia 
orulnta  Bralle  {PeeudericMkii»  dinlingtu'nduii  Hansenj .  But  when  fully  developed  it  may  l>e  recognixed 
by  itx  nnaller  size,  21  to  24  mm.,  and  the  po»)e»<ion  of  8  distinct  spines  on  the  uropod  (Hansen,  I.  c, 
pi.  VIII,  fig.  5).  P.  dittingvenilwi  of  this  size  does  not  have  the  upper  spjne«  of  the  nropod  distini^ 
When  fully  developed  this  species  is  longer  than  P.  cnmmnniii — over  24  mm. — and  has  10  to  11  of  these 
spines. 

Between  this  stage  and  the  adult  form  there  is  an  intennediat«  stage  (Claus,  '71,  fige.  26  an<l 
27r).  We  might  call  it  the  inonodrurlyla  stage,  for,  accordii^  to  Hansen,  PteadonquUla  momidartplii  of 
Milne-Edwards  is  this  st^^  of  P.  oadata.  The  carapace  has  ioet  the  larval  sjnnes  and  the  whole 
appearance  of  the  anmuil  is  very  much  like  the  adult  PneadotquiUn;  but  on  the  dactylus  of  the 
raptorial  claw  only  the  rudiments  of  the  two  lateral  teeth  may  be  seen  beneath  the  integument,  and 
the  telson  has  only  the  median  carina,  the  others  not  Itetng  developed.  In  our  specimens,  however, 
there  are  t^light  elevations  on  the  teleon  representing  the  lateral  marginal  and  external  pair  of  central 
carime.  Hansen  has  two  specimens  of  this  stage  of  P.  dUaia  that  measure  from  the  tip  of  the  rostrum 
17.5  and  21.3  mm.  In  the  present  collection  there  are  five  specimens  En  thieatage  from  three  localities. 
They  were  taken  in  Knsenada  Honda  in  Culebra,  San  Juan  Harbor  a  quarter  of  a  mile  from  Morro 
Caiitle  with  the  dredge  at  a  depth  of  4  to  TJ  fathoms,  and  at  station  6092  between  Culebra  and  Viequee 
with  the  tangle  at  a  depth  of  16  fathoms.  The«e  specimens  have  the  following  lengths,  Itt,  17.5,  17.5, 
19, 19  mm.    Three  of  them  have  9  mobile  spines  on  the  uropod  and  two  have  8. 

It  is  probable  that  at  the  next  molt  theee  would  pass  into  the  adult  form,  and  that  the  growth  at 
that  time  results  in  a  thickening  of  the  body  rather  than  in  increase  iu  length.  In  faot,  there  seems  to 
be  a  slight  shortening  of  the  body,  for  in  the  collection  there  are  five  small  specimens  of  the  adult 
form  measuring  16,  17,  17,  17.5,  and  17.5  mm.,  respectively,  but  their  bodiee  are  much  thicker  and 
more  strongly  built  than  the  larvie  in  the  monodadyla  stage.  One  of  these  has  S  mobile  spinee  ou 
the  uropod;  the  others  have  9. 

GeDm  LyUOBQirtLLA  Dana. 

Diagnom. — "Stomatopoda  having  the  sixth  abdominal  segment  separated  from  the  telson  by  a 
mobile  joint;  the  hind-body  deprensed,  loo)<ely  articulated,  and  wide;  the  dactylus  of  the  raptorial 
claw  without  a  basal  enlargement  and  with  not  less  than  five  marginal  teeth;  no  more  than  4  den- 
ticles, often  only  1,  between  the  intermediate  and  submedian  maiginal  spines  of  the  telson,  which  is 
uBually  wider  than  long." 

Larvnl  form. — A  LyewerUhOmt,  Brooks,  having  stalked  eyes,  append^ee  i-vii  and  xiv-xvii 
present  in  earliest  stages;  telson  wider  than  long,  with  never  more  than  four  intermediate  denticles; 
body  short;  carapace  large  and  wide,  infolded  on  the  ventral  side,  with  prominent  ventral  angles,  and 
posterior  lateral  angles  widely  sepan^ed  from  the  median  line;  hind-body  wide  and  flat. 

LfslOBqiiilla  plumata,  sp.  nov.     (Figs.  5  to  9. ) 

Prointhnal  diagmma. — A  la/riongmUa  having  the  corneal  portion  of  the  eye  nearly  globular  and 
set  obliquely  upon  the  strong,  nearly  cylindrical  ey«-stalk;  thedai^tyii  of  the  raptorial  claws  with  nine 
mai^inal  tet-th,  including  the  teniiinal  one;  antennary  scale  small,  less  than  half  the  length  of  the 
carapace;  appendagim  to  the  walking  legs  linear;  the  rostrum  shorter  than  wide,  triangular,  with 
rounded  apex,  hardly  overlapping  the  ophthalmic  segment;  the  carapace  smooth,  nearly  quadrate, 
without  acute  angles,  posterior  lateral  lol>eis  slightly  produi^l  backward;  the  hind-body  smooth;  6 
marginal  spines  on  the  r<ixth  aMoniinal  segment,  the  intermeiliate  pair  arising  slightly  in  front  of  the 
margin;  the  telson  wider  than  long,  convex  above  with  3  dorsal  caritiie,  of  which  only  the  middle  one 
ends  in  a  posterior  spine,  narrow  lateral  marginal  carinie,  6  marginal  spines,  submedian  pair  long  and 
mobile,  the  other  pairs  shorter  and  curved  slightly  upward,  no  submedian  denticles,  1  intermediate 
and  1  lateral  one  on  each  side,  arising  from  the  ventral  surface  of  the  telson  and  partially  covered  above 
hy  a  broad  lolw  of  the  mat^n;  uropoilti  with  a  very  narrow  basal  prolongation,  angled  on  the  ventral 
Hide,  without  serrations,  and  lenninating  in  2  Htout  spines,  of  which  the  inner  one  is  the  longer;  and 
7  mobile  epinee  on  the  uropod,  the  distal  one  not  much  more  than  half  the  length  of  the  paddle. 
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Remarki. — It  m  not  poesible  to  give  more  than  a  provieional  description  of  this  epeciefl  at  present, 
because  the  ouly  materia!  available  ie  one  very  i^mall  male  Bpecimen.  It  ie  very  probable  that  full-grown 
individuals  will  be  found  to  differ  from  this  specimen  in  important  details.  This  is  especially  probable 
in  regard  to  the  female,  for  sexual  dimorphism  Is  not  uncommon  in  other  specJesof  the  ifenus.  Never- 
tbeleSB,  the  form  here  described  differs  ho  clearly  from  any  previously  descrilied  speeies  of  Ijynmi/tiilla 
that  it  seems  worth  while  to  place  it  upon  record.  The  most  nearly  relates)  species  are  Ijijiaomfv.iiia 
Kpinota  Wood-Mason  and  L,  maiagursenxit  a.  sp.  It  differs  from  the  former  in  the  almence  of  spines 
on  the  Bu  billed  Ian  dorsal  carimeof  the  telson,  in  having  the  mobile  spines  of  the  telson  longer  than  the 
others,  anit  in  having  no  suhmedian  and  only  one  intermediate  denticle.  (Fig.  7.)  The  differences 
from  the  latter  will  be  discussed  when  we  come  to  that  species. 

L.  ptumain  is  not  identical  with  I^.  tnairinnin  ((iray),  Whit*  {'47),  for  according  Im  Mier»  {'HO) 
that  species  has  about  a  dozen  minute  intermediate  denticles. 


Pisa.  M),  Lf/tbrnjHiiia  plumobi.  Male,  cunera  dim 
Fix.  T.  I>8t  tbree  abdominal  Begmenls.  ng,  8 
bp.  b*al  prolongsdoD. 

O^tiT. — The  color  pattern  is  indicated  in  the  alcoholic  specimen  by  vlie  presence  of  dark  branching 
pigment  cells.  There  is  an  eye-spot  at  each  posterior  lateral  angle  of  the  fifth  thoracic  segment,  a  dark 
Spot  on  the  two  sidee  of  the  central  carina  of  the  telson,  and  accumulations  of  pigment  on  the  sides  of 
the  telson,  the  terminal  segments  of  the  uropod,  the  posterior  lobes  of  the  carapace,  and  at  the  base  of 
the  rostnun.  More  scattered  pigment  cells  indicate  a  symmetrically  mottled  pattern  covering  the 
whole  dorsal  surface.    {F^,  5and7.) 

Si«.— The  specimen  in  hand  has  the  following  dimensions:  Tolal  length,  15.0  mm.;  length  of 
carapaceon  mid-line,  2.S  mm.  1  width  of  carapace,  2.6  mm.;  width  of  fifth  abdominal  segment,  a.Omm.; 
length  of  telson,  1.4  mm.;  length  of  anteniury  scale,  1.2  mm. 

Locality. — One  male  specimen  was  taken  by  ttie  Fi'k  Hawk  at  station  6062  in  Mayaguez  Harbor, 
Porto  Bico,  using  the  dredge  on  a  bottom  of  sand,  mud,  and  shells,  at  a  depth  cif  25  to  30  fathoms. 
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LyaioaquiUa  nuua^eaensia,  t>p.  i 


(Figs.  10  t( 


■i.) 


I'rovmmuil  diagii<Hiii'.—X  hy»io»</uill'i  having  triimgular  eyee,  the  i-omeal  axitt  iiblique  and  Bliorter 
than  the  pettunciilar  one;  raptorial  i-kwe  with  a  slender  dactylus  bearing  H  to  10,  usually  9,  tnargiim) 
teeth;  small  antennary  M'alei^.  lew  than  half  the  length  uf  the  carapace;  appendages  to  the  walking 
legs  linear;  the  apex  of  the  hroadly  ovate  roetrutn  acute;  a  smooth  earapai-e  slightly  narrowtrd  in  (rcint, 
with  rounded  angles,  the  posterior  lateral  augleH  being  produced  backward  as  broad  lubee;  the  hind- 
body  depreiwed  and  finooth,  except  li)r  very  narrow  lateral  marginal  carina'  on  the  first  five  abdominal 
segmenlH,  and  six  siiines  on  the  jHtsleriur  margin  of  the  sixth  abdominal  Hegment,  the  intermediate 
pair  being  continuous  with  low  carina';  the  telson  wider  than  long,  I'onvex,  with  3  dorsal  carinie 
ending  posteriorly  in  Mpines,  narruw  lateral  marginal  isrinie,  «  matiginal  H]>inee,  i>(  whieh  the  submedian 
pair  are  long  and  mobile,  the  intemieilLati.'  unta^  litn^i  extended  downward  below  the  ventral  surface 


of  the  te[)K>n,  and  with  a  larye  rounded  lobe  on  the  ttonal  si<le,  lat^^ral  juir  smaller,  similarly  curved 
and  lobe<l;  no  Kiibniedian  dentic)ei<,  2  intermediate  and  1  lateral  one  on  each  side  arising  from  themai^ 
gin;  about  12  fine  Hliarp  serrationa  on  the  inner  margin  of  the  broad  lusal  prolongation  of  the  oropod, 
of  which  the  inner  1<H>th  is  much  the  longer;  and  <i  mobile  spines  on  the  exopodite,  the  distal  one 
ext«ndii^  to  or  beyond  the  tip  o[  the  ped<lle. 

Remark». — Unfortunately,  ihe  material  is  tiHi  siaitity  to  allow  niore  than  a  provisional  description 
of  this  species,  2  small  males  being  all  that  Is  afforded  by  the  collection.  It  is  closely  related  to 
the  preceding,  but  diflers  from  it  in  a  numt)er  of  striking  peculiarities.  The  first  pair  of  anteniue  are 
shorter,  Ihe  eyes  are  larger,  the  niHtran)  is  ai>  long  as  it  is  broad,  and  acute.  (Compare  figs.  6  and  10. ) 
But  tiie  in'w"!  remarkable  diHereni-es  are  to  !«  found  in  Ihe  telson an<l  the  urojiods.  (Compare  figs.  12 
and  VA  with  figs.  7,  K,  and  It.)  The  telson  difiers  not  only  in  Iteing  longer  and  having  three  dotaal 
spines,  but  to  a  greater  degree  in  the  form  of  the  marginal  spines  and  the  mode  of  origin  of  uentidM. 
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1q  the  iimiioilv  ttit^  XjukkX  \^T^^]oll^^\•ln  liuuaji  i;iilin'ly  iliffi-reiit  fomi,  uijd  the-  segments  of  the  Ihiibohuw 
marked  <li»>iiiii1aritie^  nf  »hapc  and  proportion.  It  will  be  noted  that  in  the  form  of  the  telwn  thix 
species  cloivly  approacht!:<  the  Kentie  I'neiidatqtiilln. 

<Wor.— Ill  the  alcoholic  a))echnenH  therein  a  well-marked  tianrt  of  pipiieiituiieachdidefxtendinit 
the  whole  length  of  the  hind-l«niy.  The:*  1>andH  are  i-onnwted  by  fine  IranBverse  linew  at  the  posterior 
margin  of  each  segment.  The  lol>es  of  Ihe  carapace  and  the  potttfrior  part  and  gideti  of  tiie  telson  are 
alK>  pigmented. 

Sige. — The  two  male  j'liei-iuieni'  liave  the  following  dimenfions  iti  millimeteni: 


Toial  Itiiitth 

'    Length  oTcHrapHCL'  mi  mlil- 

Length  of  u-lwn 

'    WldUi  of  canpove 

:    width  of  aithsbdoniliuilH 


6(j,  b««I  prulotigBtion  of  ihe  un)iwd;  ca.  eiidcipodlti;;  «.  exiipwUtt;  j..  }-ro 
median  spine  of  the  lelmn:  (,  inlenDediatc  spine;  I.  l«leral  nfrfiic. 

IakvIU-j. — Tlie  Fkli  limrk  t.Hik  lliree  small  r"|)«.-inn;na  (one  niuiilateil)  at 
Harbor,  with  the  beam  trawl,  on  a  sand  ami  mud  liottom,  at  a  depth  of  161  t< 
Life  hirtvry. — Unknown. 

Oeniu  BQinxu  Fabrtdni. 

liiiKjiutKit. — "StonialoiMKla  haviii(r  t lie  telHon  attathetl  to  Ihefixlh  alKioniiiial  oi^meiit  by  a  mobile 
joint;  the  hind-lxj-ly  depreawni  and  wide;  the  ilaetyliiK  of  the  raptorial  claw  with  nHiially  not  more 
than  ({ teethi  ait  a  nile  more  than  4  interme<Iiate  denticles  on  the  li^leon,  which  ia  nsually  longer  than 
wide;  and  the  inner  hatial  spine  of  the  »roj>oil  the  longer  of  ihc  two." 

Luri-aifirrm. — An  Atiiiiii,  l-each,  liavhig  Blalke<i  eyes;  a|)pendageK  i  to  vii  and  mv  to  .wii  pre»<ent 
ill  earliest  ttlageii;  a  telBon  generally  iH-tagonal  in  general  outline  with  nunieroiiH  intenneiliate  denticles; 
tlie  inner  basal  spine  of  tile  nropMl  longer  tlian  the  outer;  the  body  greatly  elongateil;  I'arapace  flat- 
tened, elongated,  and  namw  (width  ni-iially  alioiit  one-fourth  tile  length);  usually  several  thoracic 
segments  exposed. 

Squilla  intermedia  Bigelow. 

.'4l»/UaiB(r™«(lnBlK<.'lmv,  Jiili.mHopkiiij,Unlv.lliT,  St.,  IHBl;  I'ith'.  V.  S.  XhI.  Miu...  ivii,  ]..  ,=tlO,  IIk.  19. 

Uiuijnomi'. — A  .Si/ioV/ij  having  very  large,  nearly  T-shapeii  eyes;  very  large  and  strong  raptorial 
dawB,  with  «  teeth  iijion  the  dactyliis;  Ibc  riB-tniin  namnved  in  front  and  provided  with  well-markeii 
median  and  lateral  carin:c;  5  strorii;  niriiur  on  Ihc  i-Hra|ia<-e,  the  mdlan  one  bifurcate"!  in  front  and 
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I>ehind,  anil  Uitj  lateral  oDe  eiidlii);  Jii  spines  at  the  anterior  lateral  angles;  ponterior  lateral  uiftr^n 
angled;  the  lateral  margin  of  the  Hfth  thoracic  segment  produced  into  a  strongly  sii^kle-shapvil  acute 
spine;  of  the  sixth  and  eeventh  obliijiiely  tninrated  and  very  acutei  8  prominent  caiinic  on  the 
abdominal  se^^neiitti,  all  ending  in  spines  except  the  submeiiian  of  the  first  4  s^ment><;  a  low  v.nt^t  on 
the  teli^n,  ending  in  a  small  spine,  a  pust-anal  keel  without  a  Hpine,  the  dorsal  and  ventral  surfweH  <if 
the  teleon  inarbed  by  numeroiiH  curved  lines  of  very  fine  pits,  6  mai^inal  Hpinee,  and  4  to  6  siibmediaii 
dentii^len,  10  to  13  intermedials,  and  1  lateral  i)ne;  thecreat  and  doraal  margin  of  the  telson  very  much 
thickened  in  the  male;  the  marginal  thickening  l>eing  continuous  between  the  interniedlate  wpiiie^. 

Remnrkn. — This  Kpecies  stands  in  an  intermediate  position  Itetween  two  Pacific  forms,  -S^  jiaiuimcivia 
Bigelow  and  fi.  Inftirmh  Bigelow,  from  both  of  which  it  may  be  distinguished  moat  easily  by  the  char- 
acter of  the  thickening  of  the  telaon  in  the  malett.  Thin  feature,  as  well  as  the  number  of  denticles, 
servefl  also  to  distinguish  full-grown  H|iecimen8  from  the  nearest  Atlantic  form,  .S".  trnpaea  Say.  The 
latter  baa  3  to  5  submedian  denticles,  6  to  10  intermediate,  and  1  lateral  one;  and  never  has  any 
thickening  of  the  carina;  on  the  abdomen  or  of  tJie  margin  of  the  telson,  either  in  maleiH  or  females. 

In  the  Porto  Rico  collection  there  are  4  young  males,  the  largest  5.55  cm.  and  the  shortest 
l;.25  cm.  in  length,  which  seem  to  he  S.  mtarmedia,  although  they  differ  from  the  type  specimens  in 
some  particulars.  The  antennary  scaled  are  only  one-half  instead  of  three-quarters  the  length  of  the 
carapace;  the  margins  of  the  sixth  and  seventh  thoracic  segments  (the  second  and  third  exposed 
ones)  are  not  acute,  but  rounded  at  the  apes,  and  bear  an  anterior  lobe  well  marked  in  the  sixth  and 
minute  in  the  seventh;  in  3  of  the  specimens  the  marginal  carina  of  the  first  and  second  abdominal 
segments  are  the  only  ones  on  those  segments  that  bear  spines;  the  deiitirleo  on  the  telson  are  .^-4, 
H-9,  1;  and  the  espodite  of  the  uropod  bears  9  mobile  apines.  In  the  largest  one  <tf  thei=e  specimens 
there  are,  however,  thickenings  of  the  margin  of  the  telson  that  suj^est  the  beginnings  of  the 
strui^ure  characteristic  of  the  type.  When  we  remember  that  thin  species  was  described  from  only 
two  spetrimens,  a  male  and  a  female,  and  that  the  specimens  under  consideration  are  evidently 
immature,  it  would  seem  i>etter  to  regard  them  as  all  of  one  siieciee,  pending  further  study  of  the 
fully  adult  form  and  the  younger  stages. 

fSM. — The  largest  of  the  type  specimens  was  10.5  cm.  in  length. 

Locality. — (iult  of  Mexico  and  tropical  Atlantic,  The  specimens  collected  by  the  Fi»h  Haiek 
were  all  taken  in  Mayaguez  Harbor  with  the  beam  trawl,  at  7^  to  Vi  fathoms,  on  a  mud  bottom. 

lAfe  ftMtory.— Unknown. 
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REPORT  ON  PORTO  RICAN  ISOPODA. 


Bv  H.  F.  MOORE. 


The  Isopodu  <!i)llcct4>d  in  Porto  Ri(^o  Ity  the  Kinh.  llaifik  durinfj  •Inniiary  iind 
Fohruary,  18H9,  ini-liido  hut  -seventeen  Mpeciew.  hut  the  colleetion  Iw  interestiiif;  in 
furnii^hitig  two  new  geneni,  one  of  considerahle  interest,  and  eight  six^cios  iippurently 
not  l)efore  dewrilHid.  In  all,  eleven  fainilies  and  fifteen  genera  are  repreaentcd.  They 
are  as  follows; 


Tribw. 

Fa^JU^ 

»...«—«« 

(■h.-Ilf(-r8' 

\         Ulildffi 

Lepliwhclla  Inrarta.n.  ap. 

parvft  HanH'U. 

Braui'horapUBlltlomllK.n.  m'"-  hiiiI  h|>. 
<roiallHna  irli-umi-.  Hatii«!(i. 
Alviroiiii  hlrsiiw.  n.  -p. 

.«ga  L-rorJiiala  Rli'liHnls.m. 
H.-rtncla  -.iKlwla  SchliWlt  Si  Mi'I.i.tI 
Auilofw  lallcaudH  Mlliie-Krtwanl.. 
(nik'VK-uudaialvta. 
Uylmmi'lie  pvrforala.  Ii.  np. 
Clisnlbiplaiilcauito  Boi.edlil. 

LlgfBRTHl'imn.-p. 

All  of  these  are  littoral  or  shoal-waters  Hpeeies.  none  of  them  l»einf(  taken  in  water 
dee]»er  than  7;>  fathoms. 


A'c.v  to  tribi'f  iiiid/nmiliee  of  I'l/rlo  Kinin  lii/xi-l'i.' 

-mall 

bntncblal. 
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r.  Tulwoi  mill  urupiidN  (iirmliiii  acnudul  fan  (except  In  AmniViHrujiiul  Tribe  Fi^BELursRt 

if.  rliinmHisUtinBof  six  free  scgmcnls;  iiropods  wllh  birth  branches  (rtcly  urlicnlaied  with  peduncle. 
r.  Maxlllipfds  with  the  -palii"  free,  Ihc  marglni  ul  the  last  two  jolnte  more  or  lesa  aeto-*,  never 
turnlxhed  with  huokt. 
Klrxl  maxlllE  nlth  the  plate  of  (he  thlnl  Joint  tolcraiil]-  liroail.  at  \eai,t  Inward  the  mldille, 
/.  MandibW  with  (lie  JWal  holt  Btoul,  verj"  coiuiplouiMis.  nneoverert,  or  with  only  (In?  itnu^rlcir 
margin  conreiiled:  rrom  the  bww  toward  the  middle  directed  forward  ami  a  Hide 
outward. 
(/.  Mandible- with  the  rather  bro»d,  mure  or  lemtrldentatoeutling  edges  meeting  Miuarelyhehiiiil 
the  larfie  upper  lip;  the  Keonndary  plale  and  peculiar  equivalent  for  (he  molar  well 

Flral  maxlllfe  having  thcph»l«  of  flr»t  Joint  armed  with  three  aplnes.  that  of  tlilrd  wlili  many. 

Maxilli[>edB  with  the  "palp"  rather  bruad,  vcryoctosc <riKc.i.*Mi>.t 

li!l.  Mandibli^  with  the  dinta]  part  pnxluced  into  a  lonR  prominent  proecsK.  Ihe  pair  mueii  ovi-r- 
lapping:  the  neeondary  plale  and  molar  evaticHcciil. 
Fl nl  max II  Ik  havlni;  the  ploleolllnit  Joint  unarmi-d,  of  Ihc  third  carrying  one  very  lonnHtil lie. 
Second  maxlllK  small  and  feeble,  the  free  platen  almesl  nidlmentBiy  with  few  aelie. 
.MaJtlllipt^a  with  "palp"  narrowed,  not  veryiielcnc  (Ihc  nntepeniillimale  joint  nithcr  i-Inn 

■    gale)  CoR*i.i.*sin:i: 

//.  MHii.libh-  with  the  dlMal  half  narrow,  mfist  or  oil  of  It  concealed  by  the  upper  and  lower  ll|*: 
Intm  the  bw*e  ti^ward  the  apex  directed  giwiually  inward. 
KIM  niHxlllte  having  plale  of  li nil  joint  imanned.  of  Ihird  carrying  (M'unplneHoronly  one. 
Sifiind  mHillla'  feeble,  Biimetlmes  very  small,  wlih  one  plate  or  none,  the  seta:  i-ery  few  or 

MHxlllli>eilHwlih  Ihe  "|ialp"  rather  brwd.  nilh  no  clonmite  Jolnl AuiBoNinx 

a.  Maxllliptds  with  (lie  "iwlii"  cmbmHuK  the  cone  formed  by  Ihc  dlMal  parts  of  mouth  oiKana. 

inner  upper  margin,  ii  I  Ittist  In  Ihc  males  and  the  fcmnlea  without  eggs,  being 

ru^ll^<bed  wllh  outward  .en  m'd  hoolis. 
rinl  nuixllln-  wilh  the  phtte  uf  the  Ihird  joiiil  narrow  throughout, 
[HMhI  parin  uf  IIiD  mouUi  orntiin  forminc  a  xhort  Kulirertlcal  cone, 

with  honkfl. 
MaxillipcilH  wilh  Ihc  fourth  and  flCtli  JoIiiIk  Himctlmc^  coalesccl,  never  formiiiR  a  loiiR  Joint, 
ft.  Mandiblw  wilh  Ihc  Beeondary  plale  very  often  (perhaps  alway*)  viable;  the  "palp"  with  no 
Inflated  Joint. 
MaxUIIpedH  commonly  T-Joinled.  M>mellnie»  l-Jolnled,  the  laiil  Joint  In  the  latter  caw  rather 

short,  obtuse • JFjiids 

hh.  Msndlbh™  with  no  neeondary  plale;  the  "palp"  In  the  aduH.' with  Ihc  flntjoinl  or  both  HiBt 
and  iiecond  JoioM  Inflated. 

MBxilllped!<  always  four-Jointed,  the  last  Jiriut  rather  long  and  narrow,  tuhacute CTMimiDiD.« 

dd.  nist  live  segments  of  pleon  fused;  one  branch  of  uropods  immovably  fused  with  peduncle HPH«noj(in« 

re.  CrotHidH  folding  beneath  the  plcon  to  cover  thcpleopods Tribe  Valviff.ra 

Only  family  represented .- InoTEinA 

ffi".  Urni>oilsleniilnBl.  various.  nomelimeRnilformoreonical.aomeliioesvalVBle,  bul  never  novering  more 
than  the  lost  two  si'Kincnis  of  abdomen  below.    First  antennce  with  three  nhort 

Joints  or  fewer,  or  wanting Tribe  Okiocoihea 

i.  Mrst  laaxillie  with  three  setie  on  inner  plate.    <In  the  one  genus  from  Porto  Rico  the  hecond 

anK-nnu  mulll-srtlculalc)  LiGiin.e 

ff.  Pint  maxillte  wilh  two  setn-  on  inner  plate.    (In  the  one  genus  from  Horto  lilco  the  wcond 


Tribe   CHELIFERA. 

APSEUDID^. 

Apseudes  espiaosue,  new  epectca. 

CcphalothoraK  eliort,  Ihhb  than  lenicth  of  fimt  3  sogiiientR  of  thorax,  nlightly  wkler  than  Iniiu; 
riK'tniin  short,  prmhiccil  In  a  tnent  point;  eye-HtaikK  i^hort,  pruj('<'tiiiK  hiiti4li){litlyl>eyonilBi(lea(if  lieH'l. 
First  'A  tK!VfrmxiiE  nt  thorax  siilieigiial  tii  one  anotlier  in  length  unrl)ireailth,appnixiiiiHt«1y  equal  loh<ii<l 
in  breailth.  Laxt  3  Kt^mentH  narrower;  fourth  ><ef^ent  longer  tlian  segments  2  an<l  3  combined;  fifth 
free  se^cinunt  alx lilt  equal  to  tiiem;  Hxttifiegineiit  about  three-fourths  as  longaa  fifth.  Fpimcra  of  first 
;l  segint'iits  not  evident,  none  of  tlio  aT^ments  wilh  lateral  spines;  epiniera  of  lant  3  segments  small,  in 
doreal  view  projecting  Elightty  from  beneath  eat'li  segment  nearita  artii^ulation  with  itasaccessor.    Abdo- 
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men  n&rrower  than  laetsegment  of  thorax,  but  not  aliruptiy  »>;  theRrst  5  pegments  equal  in  lenftth  anil 
9uuctM»ively  elifihtly  narrower;  collectively  al>out  tm  long  a.H  sixth  thorai'ic  tje^inent;  lateral  niartpna 
munileiJ,  somewhat  produced  posteriorly.  Telflon  about  as  broad  ae  long,  xlightly  narrower  than  fifth 
pegmentof  pleon,  bilobate  poHteriorly. 

Peduncle  of  antenniile  aa  long  an  head,  first  joint  stout,  longer  than  other  3  joints  comliinp<l, 
mniind  joint  not  half  as  long  as  flrst,  2  following  joints  Muceessively  shorter;  2fiagellaot  equal  length, 
Bn<l  lon^r  than  peduncle,  tlie  outer  twmewhat  stouter,  with  17  Joints,  inner  flt^llum  with  15  joiiils. 

A.nt«>nnie  ahout  two-thirds  &»  long  an  ant«nnules;  peduncle  nhort,  consisting  of  5  joinbi,  first  and 
sii'ond  joints  stout,  necond  furnished  with  a  seale  beeet  with  long  setw,  last  :)  jointly  short.  I-lagelluin 
aliont  as  long  as  flagella  of  ant«nnule,  eonsiinting  of  13  MetifeniuH  joints. 

Mandibles  Btout,  with  a  5-dentate  cutting  edge  and  a  3-joiiit<!d  |«lp.  First  maxillie  tipped  with 
a  number  of  stout  brown  spines.  Maxillipeds  with  a  stout  4-jointei)  palp,  of  which  the  se<'onil  joint  is 
very  large  and  stout. 

Details  in  relation  to  the  riral  parts  are  not  known,  as  there  was  but  one  specimen,  mounted  in 
balsam  and  not  dissected. 

The  chelipeds  in  the  female  are  long  and  slender,  the  fifth  joint  being  the  longest  and  the  second 
almost  as  long,  but  stouter.  The  third  joint  is  prolonged  distally  into  a  curved  process  furnished  with 
5  or  6  long  haiis  on  the  convex  margin;  the  sixth  joint,  with  the  seventh,  constituting  a  slender  chela; 
no  molar  tubercles;  curved  margin  of  "thumb"  of  sixth  joint  with  a  row  of  slender  bristles;  a  row  of 
blunt  spines  on  cutting  edge. 

The  second  pair  of  limbs  have  the  joints  stout  and  furnislied  with  strong  spines.  The  second 
Joint  or  basis  has  5  or  6  stout  cur\'ed  spines  on  ita  outtr  maniin.  It  is  longer  than  the  otiier  joints. 
The  terminal  claw  is  flanked  on  each  side  by  a  strong  spine  attached  to  sixth  joint.  There  appear 
l^>  be  but  S  free  joints  to  this  and  the  following  limbs,  but  this  appearance  may  be  due  lo  defects  in 
the  mounting;  following  pairs  of  limbs  more  slender,  the  last  pair  having  a  necond  joint  almost  as 
loi^  as  all  the  reat,  and  with  an  oblique  row  of  small  opines  near  distal  end  of  [loslerior  face  of  sixth 

There  are  5  pairs  of  pleopods,  with  both  branches  l-jninte<l. 

Llropods  biramous,  the  inner  ramus  with  about  50  joints;  outer  ramus  less  than  one-half  as  long, 
with  about  25  joints.     The  joints  of  both  are  of  irregular  length. 

One  specimen,  female,  from  station  6079,  20  fathoms,  B  mm.  by  1.4  mm. 

TANAIl)^. 
Iieptoch«lia  incarta,  new  species. 

Body  of  female  elongate,  about  Ave  times  as  long  as  broa<l,  slightly  narniwer  in  i>osterior  part  of 
thorax. 

Head  narrower  in  front,  at  base  of  eye*  about  two-thirds  of  greatest  width,  about  1.2  times  as 
long  as  broad,  length  about  equal  to  first  3  thoracic  segments,  slightly  produced  between  bases  of  first 
antennie.  The  flrat  3  segments  of  thorax  subeqiiai,  last  3  about  one-third  longer  and  subequal. 
AUlonien  about  2.5  times  as  long  as  last  thoracic  segment,  than  whit;h  It  is  slightly  broailer;  first  4 
s«Wiienls  about  equal  to  one  another,  the  fifth  segment  slightly  lonjier,  the  sixth  or  terminal  figment 
loiigMil,  rounded  posteriorly  with  a  blunt  pro(-ess  in  the  median  line. 

Eye-stalks  well  developed,  nearly  as  wide  as  bases  of  firHt  antennw,  by  which  they  are  partly 
concealed  in  dorsal  view;  first  antennie  4-jointeil,  first  joint  stout,  nmch  longer  than  other  three, 
second  and  third  joints  equal,  fourth  joint  rudimentary,  somewhat  obliquely  attached  lo  third  and 
furnished  with  about  3  long  bristlee,  third  joint  also  furnished  with  bristles  at  its  diatal  end;  second 
antennie  about  as  long  as  basal  joint  of  first  antennie,  5-jointed,  fourth  joint  longest,  about  equal  to 
iwnnil  and  third  joints  together,  second  joint  with  a  stout  spine  on  inner  distal  angle.  Mandibles 
with  a  tridentate  cutting  edge  and  a  large  molar  process;  first  inaxillie  terminated  by  a  tuft  of  strong 
spines,  palp  with  2  lung  setie;  maxillipeds  with  lai^  basal  joint  and  a  well-develope<l.  strongly 
setiferouB  palp.  Chelipe<ls  stout,  with  5  free  joints;  ventral  margin  of  penultimate  joint  not  strongly 
cun-wl  at  base;  tliumb  rather  short,  measured  fnun  base  o(  dactyliis  about  three-[i)urth8  the  width  of 
propodus;    second  thoracic  liuibs  with  the  ultimate  joint  somewhat  longer  than  the  penultimate 
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the  claw  blender  and  curved;  nest  2  pairv  shorter  and  stouter,  itlaw  i-hort;  last  H  jairs  ahu  fhorter, 
the  joints  (uriiifiheil  with  a  few  short  sipinef. 

PIcopoilH,  5;  uropods  binunufi;  the  inner  ratnufi  1-jointM,  shorter  than  firpt  joint  rif  outer  raniuK, 
with  a  terminal  tuft  of  setA.';  outer  raraiu*  5-jointed,  flfth  joint  longest,  hut  shorter  than  iM^luncle 

Arroyo,  one  fli>ecinien;  Owlebra,  one  8pe<-imen.     Lcnfrth,  female,  3.8  mm,;  width,  (l.fi  mm. 

This  fi)iecie!4  if  dixtin^iishahle  tmin  /■.  miriyniihy  the  greater  proportional  lenjith  of  tlie  ilartylns, 
the  proportional  lenjflh  of  the  head,  ami  the  xefcinentfi  of  the  thorax,  the  shape  of  the  laj^t  alxlnminal 
8(>t;inent,  the  fonn  of  the  ehelie,  and  hy  iti^  greater  ei/e.  It  may  jKiHHihly  tH<  t))e  female  of  /,.  niyiii.c 
Harder,  of  which  I   have  «*»  mi  Hpeiimciiw,  l)nt  in  I'oiiBi.lerahly  larger  tlian  IlHrgeHs  Minniinienri. 

Tribe  FLABELLIFERA. 
CIROLANID^. 

Krji  U)  Port'i  Rinia  genera  awl  »pecif». 

a.  I'mpiHlii normd].  fnrmlnK  w<th  Iclwm  n  raiidnl  fHn.  [nnn  anglv  or [x-ilimi'lr  prmliiiNpd;  mnxilltpcdmrUh 

.VJoln ted  palp;  pi-diinrleofwifinrtnnli-iinir  ft-)olmc<l:  Brut  plmpodsimtiipurpiilsr riniiain. 

b.  Aboiil  Hml  10  jninlK  nf  KCrtHid  anlwinic  em-h  Hilh  ■>  IiifU  of  feix  projeciliig  torwarrl,  the  whole  lonulnB 
IV  bnieti  nn  anliTlor  tilgv.    Clyiwus  wilh  h  prmnlnenl  nbiiuvly  inlmnl  K|iiiienn  Hnlerlor  margin.. 

bb.  Without  bniKh-llkc  rows  of  Bc[ft  oil  wmndaDlpnnie.    Nosplnc  onoiypciiB. 

r.  Apex  if  telson  mundpil.  nmportHiniblilHil:  AsikIUidi  nf  flmtHmi-nnn' 11  or  U)olnlwl r.  parm  Hhiiwii. 

re.  Apex  n[  li'lmii  bnitidly  trunrute:  the  unipnclK  miiniltKl  al  ends:  HaKvlluni  ul  UU'  Oirt  anli'unip 

(i-]oln(«l r.<iWri.»mtaBUh. 

oo.  ITropoilH  nwmblinK  Ihu  pluipnla  mkI  nmniilprl  livn<'R(h  iclmn,  pvdiinplp  alitidor:  inaxlllipnitt  uiih 

l-]otntod  pnlp;  pcdiinpli>ofan»n(l<u)(cniiie4-ioliitei1:  llrstpl«>p<Hliiii<it(ipi'nni]ar..£miirAHn>|HM;  now  (ten  ua. 
Onlj-  »p«rJBi B,  liUamUit.  n.  f\\ 

Cirolaua  tnayajia  Ives. 

Body  elongate-ovate,  about  2.5  times  a»  lonn  as  broad,  jitrongly  ivmvex.  Front  produced  to  a 
triangular  deflexed  procena  united  in  front  of  first  antennif  with  the  i|iiadrale  reflexed  jKirticm  of 
epistome.  Head  to  Ims^of  rostrum  alfoiit  2.5  times  as  brua<l  as  long,  fniiit  on  eaeli  side  of  median 
pnx'ess  nearly  straight. 

First  segment  a)>nut  as  long  as  head,  fifth  anil  MXth  almoin  as  long,  rest  of  segmentn  Hhorler. 

Firat  abdominal  fiegnieiit  entirely  and  the  sei^md  jiartly  eoncealed  dorsally,  the  next  ilirv'eeqnal, 
the  thinl  laterally  coneealeii  by  the  seventh  thorai^ie  segment.  Telson  alM>ut  one-fourtli  bniader  than 
loi^,  subtriangutar,  lateral  margins  eiirvifl,  tin  with  short  !<et;e,  a  strong  depression  on  eai'h  si<le  of 
lateral  line  near  base. 

Eye»  occupying  entire  lateral  niaiyin  of  head,  first  antennie  reaching  to  tlie  middle  nf  sccimd 
segment,  with  a  10  to  12  juinted  fl^rellum,  lent  joint  of  |)eiiimcle  with  a  row  of  bristle-like  sebe  on 
pofllerior  margin.  Pecond  antennie  alwmt  twice  as  long  as  first,  reaching  to  end  of  thintsegincnl,  with 
n5-joinle<t  peiluncleand  a  flagellumof  from  21  to  24  artieiiH,  the  first  10  joints  (alwut)  short  and  hniwl 
and  furnished  with  2  rows  of  cU*<e-«  ,  setie  ni«r  the  aiilerior  or  outer  margin,  constituting  an 
outwanlly  projecting  brush. 

Epiatome  aubtriangular,  sides  slightly  incurved,  expanded  and  dorsally  refiexetl  in  front  of 
second  ant«nns,  and  uniting  with  frontal  process.  Clyt^iv  with  a  strong,  blunt  prmv.-w  projecting 
■lownward  and  forward  to  lietwcen  l>ases  of  second  antenme.     Mouth  \ta.r\»  as  usual  in  the  genus. 

Thoracic  limbs  and  pleo|)Oils  not  peculiar,  I'ropoils  reaching  Ivyond  end  of  telson,  iinter  ramus 
the  longer,  with  two  blunt  spines  near  tip  and  two  on  inner  margin;  inner  ramus  more  than  half  as 
broati  as  long,  its  outer  border  emarginate,  posterior  and  inner  borders  with  almut  five  spines;  outer 
border  of  external  ramus  nakeil,  inner  and  posterior  borders  )<etifemus;  almost  entire  txirder  of  inner 
ramus  setiferous;  |>e<lun<:le  with  a  few  long  setw  on  internal  angle  and  several  spines  at  base  of  outer 
ramus  beneath. 

Specimens  from  Boquenm  Bay  and  C'ulebra.     l-ar/cst,  12.  "i  by  ft.l  mm,;  smallest,  5.8  by  2.2  mm. 
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Oiroletna  p&rva  Ilanpen. 

Body  elonf^te-ovate,  between  2.5  and  2.7'')  time»<  ax  Inntc  as  broail.  Head  broad  an<l  produced  in 
fnint  in  a  alender  process  between  the  hsMen  of  isn't  antennn',  ileflexed  a.nd  unitiiiK  with  thi!  epistome. 

Flret  Bqjinentof  thorax  loiifiei't,  the  next  live  sulieqiial,  the  iatit  iihiirleHt. 

Fimt  segment  of  pleon  hidden,  tlie  Hcponii  sometimes  partially  so,  the  flfth  longest,  bidden  at 
^'illetI  by  the  lateral  anglef  of  the  fourth. 

TelHon  broa<l,  siibtrianpilar,  clorsally  uniformly  convex;  tip  rounded  and  himisbed  with  a)x)Ut 
I'lght  spines. 

Finit  antennie  reachintc  lo  about  end  of  head,  in  nilu,  about  ax  long  ax  |>eduncle  of  secontl  antennae. 
fla(^l1um  about  11  to  12  jointud.  8e<;ond  antenna-  reaching  to  fifth  negnient,  flagellum  25  to  32  jointeil. 
KpiHtonie  penttwonal,  abont  1.5  tiine»f  tm  lonfc  aH  broad,  without  spine  or  protons.  ('lyiieUH  without 
pnH«s8  on  anterior  inar^n.  Fourth  joint  of  second  and  third  pairs  of  ttie  tlioracic  li(ul)S  nlender. 
Urt)po<lH  xhort,  rearliing  hanlly  to  enit  of  t«lMon.  Rami  eiil)e<]aal.  narrow  at  ends,  liilid,  their  margins 
furnixhed  witli  spirietf  and  a  few  nhort  setn. 

Kpeciniens  from  Mayaguez,  I'uerto  Real,  Boqueron  Bay,  Ponce,  .\rroyo,  Culebra,  and  elation  607i), 
20  fatfaonui.     Lai^ent,  8.5  by  3.3  mm.;  finalletit,  4.6  by  1.3  mm. 

Oirolaua  obtruucata  Richardson. 

Body  broad  and  short,  hardly  2.25  times  as  long  as  broad;  head  about  twice  as  broad  as  long,  front 
produced  in  middle  line  into  an  acute  proceas  between  tbe  bsHea  of  Hrst  antenme;  first  antennie  slightly 
longer  than  peduncle  of  second  aniennie,  pedimcle  2-iointed,  fli4^1luiii  8-jointed;  peilunole  of  second 
antennae  5-joiDted,  Aagellnm  broken,  longest  piece  with  12  joints. 

Epistome  pentagonal,  about  1.5  times  as  long  as  brood,  uniting  with  decurveil  tip  of  frontal 
process.     Mouth  parts  as  usual  in  the  genus;  maxillipetis  with  a  5-jointed  palp. 

First  segment  of  thorax  about  as  loi^  as  head,  the  following  siK  about  two-thinls  as  long,  and 
eipial  to  one  another;  fourth,  fiflh,  and  sixth  jointsaboiiteiiual  to  one  another  in  width;  lirst  segiiient 
not  ]>roduced  posteriorly,  but  projecting  forward  at  sides  to  enibrai^  the  eye  laterally;  the  epiinenm 
i>[  seconil  B^ineut  slightly  produced,  hut  rounded,  the  following  segments  siu-eessively  more  pnxhK-eit, 
more  actually  angled  and  broader,  the  last  reaching  to  almost  ))ost«rior  dorsal  border  of  fnuHli 
alxloniinal  s^^nent.     All  but  the  second  epimeron  can  !«  seen  in  dorsal  view. 

The  thorai^ic  liml>s  are  short  and  stout;  the  seventh  joint  is  strong  and  cur\'ed,  in  the  second  a:)'1 
third  pairs  of  lege  equal  to  the  sixth  joint,  and  in  the  other  purs  almost  equal  to  it. 

The  first  abdomintd  i*egnient  is  narrow  and  hidden  at  the  sides  by  the  last  thoracic  segment ;  the 
next  two  joints  are  about  equal  in  length  and  with  their  lateral  niai^ns  produi'ed,  the  jKeterior  angle 
of  the  third  embracii^  the  fourth,  notched  ventrally  to  emhraoe  base  of  caudal  pedun<-le  and  reaching 
Iwyond  the  base  of  the  telson;  fourth  joint  produced  laterally  and  covering  the  sides  of  the  liflh  and 
the  lateral  margin  of  baseof  telson.  Fifth  segment  longest,  first  shorteiit,  the  rest  equal.  Telson  nearly 
three-fourths  as  long  as  broad,  lateral  borders  nearly  straight,  broadly  truncate  behind,  the  iiosterior 
border  with  about  0  short  spines  and  a  number  of  stout  seta.'. 

Peduncle  of  uropods  with  iimer  angle  jiroduceil;  inner  lamella  broad,  rounded  behin<l,  reaching 
to  about  end  of  telson,  its  margin  armed  with  short  spines  and  funiished  with  short  setie;  outer  lamella 
with  its  inner  and  outer  Ixirders  curved,  snbparailel,  rounded  l>ehind,  furnished  with  siiines  and  sela; 
on  outer  and  posterior  margins. 

One  specimen  from  Fajartlo,  6  by  2.9  iniii. 

BSAJtCHDSOPns,  new  genni. 

F.yes  well  developed,  lateral;  first  antennje  projecting  l)eyond  heail,  isiluncle  3-jointed,  first  and 
second  joints  forming  an  angle  with  one  another;  peiluncle  of  Mn'iind  aniennie  4-jointe<l;  jmlp  of 
tnaxillipeds  small,  l-jolnteil,  sparsely  setose;  epistome  slender,  H|)atu1ate,  cmarginate  in  front. 
Thora<!ic  limbs  resembling  thoHC  of  Riirjfdice.  Pleo|>ods  confined  to  nnddle  half  of  pleon,  on  each  of 
the  first  four  segments  flanked  externally  by  a  longitudinal  triangular  plale,  largest  on  the  fourth, 
external  to  this  the  pleon  concave. 

Uropods  resembling  the  pleopods,  hidden  liencath  the  telson;  peiluncle  long,  slender. 

This  genus  shows  atlinilies  with  Kiiriiiliir  in  the  character  of  Imth  |iaimof  anienme,  the  mandibles, 
the  thoracic  limlw,  and  the  general  t^hiij^f  i^f  the  Inxly.     It  is  related  to  Aiiiiroimi  in  the  l-jointed 
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palp  of  the  maxillipcls  and  the  iileo[n>ilal  I'harai-ter  of  tlie  iir"po<ls.  !t  iliflers  tnim  ihv  latter  in 
llie  poauesiiuii  of  eyen,  the  more  iioniia!  oharaeU-r  nf  the  first  aiiteniur,  in  the  eliaracter  of  the 
tliorai^ic  liinlw,  and  the  general  habit  of  the  linily.  It  tieein!"  tii  nmntH-t  Aimroiiug  with  the  more 
normal  meiiilieniof  the  Vlml/iviilii;  anil  inakeH  it  more  diHiL-ult  tu  remove  the  (umier  ti>anew  family, 
Aimriipidii;  ae  haii  lx«n  propo!«(l.  Anurujing  hrfiiirhiaOrii  He<l<lanl  is  a  lieep-wea  fonn,  olitaineil  by  the 
Ovillimjfr  in  1,070  fathonm  iH^lwi'en  Xew  Guinea  and  the  Admiralty  lalandH.  It  is  interesting  to  find 
in  the  Went  IndicM  a  ahoal-water  Hpecien  i^r«eing  with  it  in  mu-h  remarkable  paKieulara  as  Iiave  liei'ii 
WL'X  forth. 

BranchuropuB  littoralia,  new  rijie^-Jes. 

Body  moiierately  convex,  alioHt  2.1^  tinie*  bj-  lonu  iw  broad;  alxlomen  notahruplly  narrower  than 
the  thorax.  Head  rounded  in  front,  about  half  an  wi<ie  fw  greateft  width  of  IkkIv,  alwHil  Iwo-thinlsas" 
long  as  wide. 

Thorax   broadecit  at  Qftli  joint,  fifth  and  i«ixth  joinLo  longent;    the  rej^t  shorter  and  suliequal.    ' 
Epiniera  of  all  but  fimt  joint  dislintrt;  sidea  of  first  Hegment  eniarginate,  the  anterior  tH>rtion  1>eing 
priMlu(H!d  Homewhat  to  embrace  the  eye;  cpimera  of  xecoiid  and  third  juintf  not  proiluriKl  [lOMferiorly, 
ot  fonrth,  fifth,  Nixth,  and  neventh  produced   in  a  sharp  prwtw  tenninated  by  a  Kpine,  that  of  the 
lar^  ex  (finding  beyond  the  flret  alKlominal  iwgment. 

.\bilonilnal  iteifinents  all  distinct,  gradually  inereaaingin  length  from  fimt  to  fifth;  first  jouil  some- 
what narrower,  not  jinniuced  |)OHteriorly  at  sides,  exposed  throughout  its  breadth;  the  other  free 
t<egnient«  Ru1)equal  in  l>rea<lth,  strongly  prodnce<l  [xisteriurly  at  sides,  the  last  two  armed  at  each  angle 
with  a  stout  apine. 

Telson  roimded, about  tlve-aixthxas  long  as  broad,  margin  not  armed,  all ruptly  higher  inmealian 
two-thirda  at  ba.'^e,  with  an  illnlefined,  low  protuberance  or  prot««H  on  each  side  of  middle  tine. 

Kyee  lar^,  black,  apace  betwc-en  about  aa  great  aa  diameter  of  eye.  Baae  of  first  antemiie  jiro- 
jecting  froiii  lieneath  overhanging  front;  pixlnncle  of  three  joints,  the  first  and  aecond  fonnint;  a  right 
angle,  the  second  and  thinl  joints  Hul>equal;  flagellum  4-jointe<l,  first  joint  long  and  tapering,  1.5  times 
OH  long  as  the  other  three,  second  and  thinl  joints  huImmjiuiI,  last  joint  short  and  reselling  to  iM'yond 
]>OHt«rior  mai^ii  of  head. 

Second  antenna;  long  and  slen<ler,  when  placed  elose  lu  siiles  of  IsHly  reaching  to  aliout  anterior 
margin  of  telson;  jieduncle  4-jointed,  joints  increasing  gradually  in  length  and  slenilerness,  seconil 
joint  funiiehed  on  distal  external  angle  with  4  or  5  setji^;  flagellum  with  al)oul  18  joints  whi<-li  are 
longest  in  its  middle. 

Kpiatome  slender,  exjianded  in  front  and  emarginat«,  reaching  to  aluut  the  level  -of  frontal 
margin  of  head  but  not  rormei'teil  with  it. 

Mandible  witli  tridentate  cutting  edge,  movable  i>ectinate  a]i)>endagc  an<l  ^joiiiteil  (lalp,  in 
general  resseuibling  this  organ  in  Eurydin: 

Maxillipeds  2-jointed,  the  basal  joint  long,  aomewhat  transversely  of  the  h(>ad;  the  stH-ond  joint 
short  and  anned  with  a  few  hairs  distally. 

Thoracic  limbs  gradually  increasing  in  length  jiosteriorly.  FirKt  limb  with  second  joint  longest, 
the  third,  fourth,  and  fifth  Bucceaaively  aburler,  the  sixth  joint  aii  long  as  third,  and  i)ectiu8te  by  a 
series  of  spines,  the  last  one  stoutest,  and  the  seventh  not  forining  with  the  sixth  a  Bul>chelat<>  hand,  as 
in  Aiiuropw.  The  posterior  border  of  the  limb  is  furnished  with  spines  and  set^e.  Second  and  thinl 
pairs  sul«imilar  with  the  fifth  joint  larger,  fourth  to  seventh  i>urB  Itaekwanlly  directe<l,  an<l  Ix^comint: 
auo^ssively  broader  and  flatter,  resembling  the  posterior  limlis  of  Enrydice,  the  fourth  pair  with 
numerous  stout  spines  along  its  inlenial  wlge,  these  l»e<'oining  fewer  and  weaker  on  [losterior  jiairs, 
which  are  more  abundantly  fnrtii.-hed  with  long  slender  acHe,  fifth  joint  of  last  jmir  of  l«gs  broa-l  and 
almost  rectangular. 

Abdominal  appendages  subaiinilar,  the  uropoils  not  projecting  beyond  the  margin  of  telson, 
attai'he<l  to  under  side,  in  structure  similar  to  the  pleopoils  and  probably  branchial  in  function. 

Color  gray,  with  arborescent  bn>wn  pigmentation  l)e<Mming  more  dense  posteriorly,  on  abdomen 
collected  principally  in  a  meiiian  wedge-shajied  mass  with  the  apex  on  liafle  of  tvlsim,  each  HeginenI  of 
pieon  with  two  subelliptiial  paler  lateral  areas,  with  aliout  2!>  to  SO  longifndinal  lines  of  pigmentation, 
tlie  areas  between  which  are  rcticnlateil  with  brown.  Maniiibics,  legs,  and  under  side  of  laxiy  uiore 
or  leas  pigmented. 

One  specimen,  from  station  607B,  20  fathoms,  (I  by  2.2  mm. 
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CORALLANID/E. 
Cor&llona  tricomis  llnn^t-n. 

Boily  S-ZS  t<i  ;t  timps  aj"  long  as  broad.  The  head  in  Iht'  male  is  Minmve  above,  in  the  meiiian 
line  proiliii«il  into  a  proc<s«  projcctinK  upward  anii  forward,  and  with  a  xnialler  but  |>roiniiieiit 
proi-esB  at  the  upper  inner  niar^u  of  ea<!h  eye.  In  the  female  the  head  is  alightly  is>ncave  alK>ve, 
n.nudod  in  front,  and  witliout  either  frontal  or  supraocular  proceMses,  about  a.5  times  a«  iimad  an  loii^. 

Ill  the  inale  the  flrat  thontcic  sejpnent  it<  very  convex  and  fiirniiihetl  with  two  tuliercles  near  ita 
anterior  eilge,  which  are  abnenl  in  the  female.  The  fifth  thoracii'  segment  ia  longest  and  bniadi'Mt,  the 
(iivl,  fourth,  and  sixth  almost  as  long,  the  rest  shorter. 

The  abdomen  ia  about  ae  long  as  the  width  o(  the  body,  in  nonie  speetmenB  the  fitpt  Hegment 
l)«iiig  expoeed,  on  r)therv  it  is  more  or  less  <'onipletely  I'overed  by  the  last  thoracic  sepnent.  The  first 
four  segments  are  subequal,  the  fifth  a  little  longer  and  narrower,  all  with  small  tubercles  on  poel^riur 
margin;  third,  fourth,  and  fifth  segments  with  a  median  <lorsal<lepression.  Telson  triangular,  abruptly 
narrower  behind  attoi'hment  of  uropods,  the  middle  of  the  lateral  margin  incised.  Tip  of  telson 
with  four  spines;  margin  from  front  of  lateral  incision  with  long  setro,  a  row  o(  short  setffi  near  frijcit 
i-d;rc  <tf  incision,  and  a  longitudinal  (»lumn  ou  each  aide  of  middle  line.  Telson  somewhat  i«ncave  in 
mid<lle  line  and  also  depreaseiion  each  side  between  the  lateral  incision  and  the  base;  not  omatnetited 
with  tubercles. 

First  antennte  about  as  long  aa  peduncle  of  se<-on<l  antennie,  i>edunc]c  2-joinled,  flagellum  A  to  10 
jointed.  Ftagellnm  of  second  anleiinie  about  1.5  times  as  lung  an  peduncle,  about  20  joinln.  Uropo<la 
cxtendinK  Iwyond  end  of  telson,  outer  branch  narrow,  bifid  at  lip,  inner  ramus  broad,  nearly  two- 
thinlH  as  hnmd  as  long,  with  9  or  10  spines';  margins  of  both  branches  with  long  i*et«. 

Twelve  siierimeus  from  a  ray  taken  at  Uneaten,  H.2  by  2.8  mm. 

ALCIRONIDyE. 

Kfy  I'l  J'orlo  Sieait  genem  iind  spewji. 
a.  Klr^t  mmiUn:  j^rcatLy  enl&rKoc),  vory  (.<oiixpicuouflH  not  concealed  by  oilier  mini  III  pnrls  ntftitt, 
will)  niic  KtmiiK,  riirvrd  niilml  Hpliip,  mid  iin  Iiilcmal  knob-llkc  pmccMi  on  Iho  niitor 

Joliil;  the  Inner  Joint  wppcd  by  an  expanded  papllloHe  iliac Nalteora,  new  geniin. 

Only  iipucies jV,  rniMu,  new  uperics. 

aa.  FlnkmBxillit  nut  cuiuplniuu!!.  nioro  or  low  cuncenlcd  1>y  irtlier  iniiiith  pnnn.  wilh  Iwci  Hniilk'r 

ciirvcil  apiniaon  outer tolnt;  inner  jolnl  noI  cipiimleil  ill  npux.. Alcirmia. 

Only  [■oriij  Klnsn  BiHTicfl A.li:riitlii.avvis\iee\va. 

HAUCOHA,  new  ganoi. 

Clypeus  small,  peduncle  of  second  antennfe  long;  mandible  weak,  with  bidentate  culling  edge 
and  3-joinlcd  palp;  first  inaxillie  very  large,  robust,  an<l  conspicuous  in  sitn,  out«r  joint  stonl,  bo-iked, 
anil  terminated  by  a  strong,  curve"!  spine  in  the  male,  continuous  in  contour  with  the  rest  of  the  jmrt 
and  with  a  knob-lilte  process  at  its  Ittwe;  inner  joint  with  its  tip  iwvertnl  by  a  quadrate,  curve-faiTd 
<Mp  covcre«l  with  paplllii!;  second  maxilhu  4-joinled,  fiwt  two  joints  stout,  short,  thiril  joint  stout 
at)d  (nilK«nical,  temiinal  joint  slender  and  conical,  with  a  tuft  of  setie  nwir  lip;  ]ial|>of  ma\-illi|>e.ls 
i>-jnintr<l,  slender. 

Thisgenussomewhatreeembles/yitioeira,  but  tlie  cliara<;tersotthemaxillicfiervctodlffcrentiit(eit. 

Nalicora  rapax,  new  species. 

Body  convex,  about  2.3  times  as  long  as  broa<l,  first  thoracic  eegment  lonsest,  next  five  about 
two-thirds  as  long  and  pubequat,  last  shorter;  posterior  four  thorai^ic  segments  with  a  row  of  setfc 
across  middle  and  another  ou  |x>slerior  margin,  hairiness  incrwising  |xwterlorIy,  m'casionally  a  tew 
Kctie  on  se<^ind  and  thinl.     Fifth  segment  broadest. 

Pleon  and  telson  about  two-fifths  as  long  as  rest  of  Wly.  Picon  of  four  visible  segments,  first 
short  and  narrower  than  scconii  anil  third  and  liidilen  at  .side  by  seventh  thoraciir;  second  somewhat 
prwlucod  at  jioBterior  lateral  angle;  third  segment  strongly  i)roiluced,  angle  reaching  to  beyond  base 
of  unipoda. 
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Epimera  '>f  all  the  thoracic  Refrmente  exi-<?pl  the  Rtvt  diiitinct,  of  He<-on<l  and  thini  not  produoeil 
poNteriurly,  the  following  odph  Biici^eRmvely  more  prodiu-eil,  the  laHt  two  tennhiating  in  stninK  ang]i«. 

First  antennic  about  ai4  long  as  peiluncle  of  Hei'ondant«nnit>;  iMHlmicleof  twoegiial  jointx,  fliunilliini 
BJiKlitly  longer  tiian  pettiincle,  a1)out  H  or  9  jointeil;  distal  en<lM  of  negmentti  fLiniiHlml  with  a  few  liiort 
hairs;  wmYinil  ant^nnir  reaching  to  eiiii  of  second  tiioracic  Mtfcmenl;  poduncle  5-jointwl,  fiftli  jiiinl 
lontjent,  sliiflitly  exceeding  the  fimrtli,  which  in  as  long  as  first  three  joints  togetlwr. 

Mandible  weak,  with  bifid  cutting  edge  and  ^t-jointed  palj).  FirHt  maxilla  large,  robiu'l;  plal^'  of 
first  joint  expanded  at  diitlal  end  iutu  a  noiiiewhat  qtiailrate  curved  face  i-lin<ely  bej<et  with  papillie  am) 
lookiDg  like  a  triturating  plate;  third  joint  very  stout,  strongly  curveil  with  a  very  strong  terminal 
spint  continuous  in  contour  with  the  rest  of  the  joint;  at  Imm  of  curveil  portion,  on  inner  sidt;,  a  slmil 
knob-like  protuberance.  The  first  luaxilla  is  the  largest  and  inoct  I'oiispii-iious  of  the  month  [>arli>, 
overla|>ping  and  hiding  the  niandibte,  and  in  tlie  male  reai-hing  to  the  liane  <if  the  antentu'.  In  the 
female  the  tenninal  spine  is  straighter,  not  so  contlnuniis  with  the  rest  of  the  plate,  and  [lointM  iiiwanl 
anil  tMimewlmt  )>a(;kwanl.  Second  maxilla  4-jointe(l;  llrBt  two  jointx  :<hort  and  stout;  se<-oiid  joint 
stotit,  decreasing  distally;  third  joint  slender  and  tapering,  set  at  an  angle  to  iiecond  joint  anil  hiniislieil 
at  its  tip  with  several  sette,  one  of  which  is  usually  longer  aiul  Mt">uter  than  the  others. 

Maxilli[>ed8  with  rather  slender  5-jointeil  palp,  more  slender  in  male,  first  joint  shortest,  second 
joint  longest,  2  to  3  times  as  long  as  first. 

First  piur  of  thoracic  limbs  with  fifth  joint  set  obliquely  to  the  plane  of  the  preceding  joints,  very 
Bhort,  almost  hidden  on  inner  or  anterior  face,  but  triangular  and  apiHuring  to  lie  ileepiy  embeildeil  in 
fourth  joint  when  viewed  externally;  fourth  joint  with  about  4  stout  spines  on  inferior  eilge,  second 
limb  with  fifth  joint  longer  and  with  slight  obliquity;  third  pair  similar  but  lunger.  Pairs  4  to  7  more 
slender,  with  numerous  spines,  the  third,  fourth,  fifth,  and  aixth  joints  sulieijual. 

Un>(K)d8  stout,  the  peduncle  prolonged  at  its  inner  angle  into  a  robust  procexs.  Inner  ramuii 
broad  (about  1.5  times  as  long  as  broad),  extending  beyonil  end  of  lelson;  outer  rauitis  shorter  ami 
narrower,  exten<ting  barely  lieyond  tip  of  telson;  a)>ex  Inmi'ate  or  snbbifid. 

Telson  triangular,  about  two-thinls  as  long  aa  broail,  lateral  margins  somewhat  exca\'ateil,  ajH-x 
narrow,  rounded. 

Seventeen  specimens  from  stations  0062  anil  0063,  2a  to  75  fatlioins.  l.^rgest  HA  oy  :i.H  jum.;  . 
smallest  5.5  by  2.5  mm. 

Alciroua  hinuta,  new  species. 

Front  slightly  produced  and  somewhat  inflexed  lictween  the  l)ases  of  the  antennules,  not  joining 
the  epistoine;  eyes  small,  lateral,  ilistance  lietweeii  two  or  three  times  their  diameter. 

Body  strongly  arched  antero-potiteriorly.  Kpistome  narrow,  |>enlagoiial.  First  anteiinie  wilh 
2-jointeil  peiluncle  reatrhing  to  atM)ul  end  of  fourth  joint  of  antenna!  |>e(hmcle.  Fli^n-llnm  .^lightly 
shorter  than  peduncle,  of  7  joints,  first  joint  as  long  as  second  and  thinl. 

Second  antennie  reai-hing  to  middle  of  third  segment,  wilh  -T-joiutiil  jiwiunide;  fitwt  three  joints 
short,  fourth  and  fifth  joints  each  about  twice  as  long  as  third  and  sniieijual,  fiagellnm  witli  17  joints. 
Mandibular  palp  rather  robust,  3-jointeil,  second  joint  longest,  sei^ind  ami  third  joints  with  Milie. 

Maxillii>eds  with  5-jointe<l  rather  rolntst  {laliis. 

First  segment  of  tnmk  about  1.6  times  as  long  as  sei'Ond,  the  next  five  equal,  the  seventh  a  little 
shorter;  third  segment  with  a  fewsetieon  lateral  portion  of  posterior  margin;  fourth,  fifth,  sixth,  and 
seventh  with  complete  rows  )>ecoming  successiveiy  more  dense  posteriorly.  In  one  sjiecimen  a  very 
few  hairs  at  side  of  second  segment.  First  three  pairs  of  pemiiiHids  subsimilar,  fourth  joint  broail  and 
armed  with  several  very  strong  spines,  fifth  joint  very  short,  altnovt  hidden  in  the  first  leg,  somewhat 
longer  in  the  «e(»nd  and  still  longer  in  the  tbinl.  Seventh  joint  |>ectinate,  with  four  long  s|)ineTi  in 
the  Urst  1^,  ill  the  secon<l  and  thinl  legs  these  liecoming  weaker.     Claws  strong  in  all. 

l^st  four  legs  successively  longer  and  relatively  to  their  length  more  slender  than  tlie  first  three 
yifUTB,  heavily  armed  with  numerous  brown-tipped  spines. 

Pleon  of  five  visible  s^menlM,  dorsally  strongly  setose,  Rn(t  and  sp<v>n<I  segments  narrow  and 
laterally  i-overed  by  the  seventh  thoracic  segment,  the  first  being  visible  only  ilorsally;  thint  st^mcMl 
potrtvriorly  produced  at  the  sides,  covering  the  lateral  |iortion  i>f  the  fourth  sequent,  which  ij  the 
longest  in  the  median  line.     This  region  is  so  setose  that  it  is  dilHcult  lo  delimitate  the  e^nenls. 

Telson  triangular,  with  the  tip  roundeii  and  armed  with  A  spines,  alnrnt  two-thinis  as  lirtig  as 
bma<l;  dorsal  surfai-e  and  pcwieri  or  margin  with  numerous  setjc.  ['rojioilsextendiiigsomewliat  lieyond 
end  of  telson,  inner  branch  the  longer,  not  much  long<T  llian  broad,  rounded,  with  al>oul  10  marginal 
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spiiM^  anil  numerouH  seUe,  about  half  as  limf;  aa  tht'  ramiiN  itxelf;  exiernal  ^llIlU^>  narmw,  with  alioiit 
I'ilflil  Hjiiiin'  aiiit  uuiiienms  i^tii'  on  the  jioaUTiiir  ami  onter  margin. 

Tliii"  npei'i«"  ill  iiloHt  lo  A.  iiumJiirin,  from  whii'li  it  •liffem  in  itw  grcatiT  liairincxu. 

Twii  !<)iediii(>nK.     Station  fiOTS,  20  fathomfl,  5  liy  2..1  mm. 

Key  In  Piirlo  Ririm  geneni  iinil  f/tfi-irt. 

•1.  IVi)iini>l<'  nf  Sn>l  nnleniUD  dllaleil  lUilerlorljr  niid  mil  hidden  tiy  liwit  i»u)(ln  i>(  h«il:  SuKPlliim  mnflKIIng 
■if  more  than  6  Jiiinlii:  bc«i1  not  miu-h  prndurFd  In  'mnt  of  vyvn;  viiiHltimc  Ian;-':  mBxillipc<Is 

l-MUdxtlTkff  i>f  G^JT?  jolnlH..... J^fft 

llnlj-  Piirbi  Kirsn  HfwiiH A.f^irimiln 

'Ui.  pi'iliitU'U'  <■[  HiKI  antrniur  not  dtUlvd.  aiore  or  \rm  hidden  hy  Ihe  pnijnHliie  Iroiil  nf  hmd.  fli«i>lhini  i>l  C 
JoInU  »r  fcwi'r;  head  iimJerUnK  well  In  Imnl  <■[  eyiv,  front  IrlnnKnliir;  <-]>lA<tiiini-  tiiJiiiiK-  or  riliH. 

munlaiTiinajillllpwli'i'cinirfstlngof-lJi.lms.... Kni-lnHa 

Only  IVirto  RlPan  upwles *.  ^ifualn 

.Bgs  ecarinsta  Kii-lmnlwm. 

"Boily  eloiiRat^'  and  natrow.  Length  mcirc  than  thn-v  tinieti  fXpaXer  than  liretullh.  Surface 
liiini'tatp.  Frontal  iiiarfpii  of  heail  bi»iniuite«t,  the  acunit-n  f«]iaratin]j;  llie  firat  pair  of  ant^nnip.  Eyi-M 
larKf  anil  ohlong  anii  siliiateil  at  a  Hmall  iliatajxt  apart.  First  pair  of  anltnnii'  fixtenilii^  ahnoHt  lo 
fluicellnm  of  the  s(von<l  i«irof  anl«nn:<';  Ilic  Hml  two  jointu  of  |>t!ihiiii-le  vt-ry  l)roa<l:  MH-onil  joint 
cxtvniling  anteriorly  over  the  thinl  Joint,  reaching  ulrmu't  \n  thf  extremity  of  tfiat  jciint;  IhinI  joint 
t\vo-third»  narrower  than  flrBl  and  seconil;  the  flajte'luni  i-ontaininfi;  nine  articles.  Necond  jmir  of 
unteniUK  exten<linfc  to  middle  of  the  first  tlmraiir  M-jinient;  HaKelhiin  contuning  ten  artirlcx." 

"  Fpimera  of  all  the  thoraeie  M^nienta  narrow,  the  ftrxt  two  lieing  roumleil,  tlte  other  four  more 
tunite  at  their  extremities  tlnit  two  {uiirii  of  prehensile  li^  rather  stout;  third  pair  less  ho,  anil  the 
Itni|iodiiKot  this  pair  isfiimisheil  with  a  targi- i-td triform pron-M>.  I<^vi!  spinet* are  |>rf»ient  on  the  merus 
■■full  three  pairs.     (ire»«H>rial  lejn  iilender  ami  sparsely  spinuloHe." 

"AH  the  alHloiiiinal  w^nenls  are  visible  in  a  dorsal  view.  Terminal  wyment  hrowt  ami 
(HMK'riorly  hisinuated,  forming  three  teeth  with  nmiiilwl  extremities;  its  surface  entirely  smooth." 

"Ont*'r  liranch  of  uropods  narrower  and  somewhat  shorter  than  the  inner  branch;  its  extremity 
is  romiiled.  Iimer  branch  obliquely  truncate  and  (annulate  on  posterior  margin.  UrotH«ls  and 
Icnninal  alHlomiiial  sepnent  all  fringeil  with  a  few  liaitv." 

One  s|Ki'iuien,  station  (>0i>2,  310  fathoms,  a7  by  II  mm.  This  Hi^eiinen  wi-ji  fcmu.l  on  itiTk 
ttfliT  Ibt'  dr(-<lin'  was  land(-<l,  and  prol«bly  did  not  come  fnmi  the  iHrttoni. 

Bocinela  signata  Si-hiiidte  A  MeJnert. 

Female,  body  oval,  abcnit  2,2.")  to  2.50  times  as  Iour  as  broad.  The  frot>t  is  triiinKular  ami 
olitusely  produced.  The  fifth  and  sixth  thonutic  segments  are  longi-st,  thi>  fourth  and  Ri'venlh  are 
Honiewhat  shorter,  the  secoml  and  third  are  ebortest,  and  the  first  is  leas  than  the  sttventh  and  a  little 
shorter  than  the  heail.  The  Brat  pleonic  s^nient  is  narrower  than  its  Huccessors,  and  mor.'  or  k-ss 
hidden  dorsally,  its  ]K>Bterior  marpn  bisinuste;  the  next  threi'  segments  are  wider  and  »ul)e(|ual  in 
len^h;  the  fifth  sej^ent  is  narrow,  partly  hidden  laterally  by  its  i)reiiei'eHsi)r,  and  loiifjer  donwlly. 

Telsim  Hulitriangtilar,  alxmt  two-thirda  as  long  as  broail,  its  dorsal  surface  nstially  ornamented 
with  three  liande  of  pigmentation,  the  tnMlian  one  straight,  longitudinal,  the  lateral  cuiee  transversely 
anheil;  a  row  of  pigment  spots  on  each  side  near  the  tip,  parallel  with  the  margin;  piwt^-rior  l>i>nler 
crenulateand  furnished  with  sel4e.  Eyes  small,  Beparateil  by  alxint  one-third  of  breailth  of  heail.  First 
anteniiie  reaching  to  about  middle  of  last  joint  of  peduncle  of  second  antenme,  flagellum  4-jointeil. 
S<-<'ond  antenme  reaching  to  middle  of  second  thoracic  segment,  [ledunde  extending  to  [Bwlerior 
Iw.nler  of  eye,  flagellum  II  to  12  jointe<l.     Rpistome  nnnute  or  absent. 

Epimera  rather  large,  slender,  posteriorly  produce<l  and  acutely  angled,  the  last  reaching  nearly 
or  (jnite  to  the  middle  of  second  nlxlominal  segment 

Uropods  hardly  reachin);  to  end  of  telson,  inner  mmus  narrow,  not  nmch  wilier  than  the  imler 
atnl  a  little  loi^r;  Iwth  branc^hes  rounded  posteriorly,  their  bonlers  rrenulate  an<t  fumlsheil  with 
»'ite.,  with  spines  on  their  external  l)onlera. 

gpccinieDH  from  Culebra,  12.5  by  5  mm. 
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CYMOTHOII)^. 
Anilocra  laticauda  Miliii>-K.<lwHr(lH. 

Ovigeroiia  female.     IJody  elliptipal,  alxmt  2.B  timc»  as  l(itij;ii.i  liroail. 

IIi>a(l  of  niiHlcralf  mr.e,  siihtriangiilnr.  abi)iit  ai'  long  as  (ir>'t  Mii;iii<-nt  '>f  tniiik,  alumt  two-thinlu 
an  Ionic  as  br<iail,  front  of  lieail  pnxluccil. 

EyeH  oval,  half  ae  lon^  ax  lateral  wallK  of  hi'ml,  alHUit  tu'o-tliinlH  Hi'  H'i<li>,  ili:<tant  from  one 
another  somewhat  more  than  thfir  length. 

Finrt.  antennic  8-iointe<l,  reaching  ta  ahoiit  (nB'tiTicir  Iwirder  of  eye;  p«luMi'le  rlilalt^i,  wcoinl 
joint  witJi  anterior  distal  angle  expaniied;  flagelliirn  at  an  an^le  with  |nfiiiiii:le,  Hattt'iitil.  Sctiiini 
anteniiu  dilattvt,  ttinHlHtliig  of  !4  to  10  joints,  reai^hing  toalHmt  niiililleof  flrxl  trunk  Moment- 
Thoracic  B^iuenta  gra<liially  increasing  in  length  from  HOuond  li>  sixth,  seventh  alxint  equal  tn 
thinl,  fint  and  fourth  aix)ut  equal.  Anterior  marKinii  of  first  ilistini-lly  nareating  liehlnr)  eyi^,  first, 
set^ixl,  thinl,  fourth,  au<l  fifth  roiin<led  at  jioHterior  lateral  angleB,  Mixlh  Homewhat  produced,  R'veuth 
.strongly  pnxluced  and  reaching  to  angle  of  first  abilouiinal  segment.  Kpimi'ra  of  netsiml  and  tliini 
broadly  rounded  posteriorly,  reaching  to  about  posterior  margin  of  segments;  of  fourth  more  slender, 
reaching  to  beyond  middle  of  ita  segment;  of  fifth,  sixth,  and  seventh  more  t^Wnder,  sinuous,  and 
reacliing  to  alxiut  middle  of  their  respective  i^^meiits. 

The  legs  are  in  two  eeriee,  the  first  three  are  directed  forwant  and  inwani,  and  the  last  four 
backward.  They  increaiK  in  length  from  Itefore  liackwanl.  The  first  pair  have  the  se^rond  joint  short 
and  stout,  ttie  fourth  and  fifth  eul>ei|usl,  the  sixth  longer  and  alKiut  equal  to  the  tliinl,  the  terminal 
joint  with  a  stout  curved  claw,  reaching  to  fourth  joint  when  infiexeil.  The  seconil  joint  witli  a 
keel  on  anterior  outer  edge.  The  next  five  pairs  are  sulisimilar.  The  seventh  {lair  much  longer  than 
the  others,  all  of  the  joints  except  tlie  seventh  l)eing  lengthened,  claw  when  reflexed  reaching  only  to 
fifth  joint;  the  firrt  joint  with  the  out«r  face  with  a  shallow  groove.  None  of  the  legs  with  spinex  or 
setu!.  Six  segments  of  ploon  dislinet,  alwut  one-third  the  length  of  bcrfy,  first  five  segments  shorter 
than  the  telson,  al>out  two-thirds  as  long  as  broad;  first  segment  partly  hiddett  dorrailly  by  last  thoracii- 
s^inent,  tlie  rest  of  the  segmciitH  suliequal,  laterally  |iruduce<l,  the  iMslerior  lateral  angles  all  exposcl. 
of  first  and  second  rounded,  of  third  and  fourth  notched,  of  fifth  strongly  notched  and  tilting  around 
llie  sides  of  base  of  telson. 

Telsoi)  subcircular,  al)out  as  hroad  as  long,  with  a  deprtwsion  on  eat^li  side  near  base. 

UroiKida  reaching  to  about  end  of  !<•! son,  internal  branch  broader  ami  a  little  longer  than  external, 
n>unile<l  ]>oeteriorly;  external  ramus  fahste. 

Color  plumbeous. 

From  Arroyo  and  Vieques.    Two  ei>o(tim?ns,  35.5  by  14  mm.  and  13  by  5  mm. 

SPH^ROMEU^ 

No  ntlempt  is  made  to  furnish  a  key  to  the  genera  owing  to  the  extreme  ronfusion  that  exists 
in  this  family,  and  it  is  doubtCid  if  the  following  two  species  are  properly  assigned  generically. 
The  dissimilarity  ot  the  sexes  has  frequently  misled  authors  into  placing  them  in  widely  sejiaratcil 
Kcnera,  and,  while  this  has  not  been  done  in  the  present  case,  the  limitations  of  the  genera  are  si> 
indefinitely  e^tablisheil  that  the  author  has  not  been  able  lo  satisfy  himself  of  the  generic  alltnities  nC 
the  H)KH^ies  dcscrilied. 

Cilicea  caudata  Ives. 

Body  of  male  twice  as  long  as  broail.  Head  about  2.5  tiiiies  as  broad  as  long,  proiluce<l  in  a 
rouudetl  pro<*»  tetween  the  bases  of  the  first  autenme.  alxive  each  of  which  there  is  a  rounded 
notch;  rest  of  frontal  margin  thickened.  Eyes  I'onvex,  in  posterior  lateral  lol>es.  First  segment 
aliout  two-thinis  as  long  as  the  head,  laterally  notcheil  to  receive  the  lobes  of  head  and  produced 
bcueatli  Ihe  eyes,  next  four  about  two-thirds  as  long,  the  sixth  and  seveuth  about  equal  to  firsl. 
J^diteral  nmi^n  of  first  segment  long,  slightly  produced  t>a<-kward  and  sharply  angled  at  each  end; 
jxislerior  marpna  of  following  segments  somewhat  deflected  l>ackward  at  sides.  The  sides  of  aeg- 
nients  two  to  six  are  narrower  externally  than  the  dorsal  t>ortioiis,  owing  to  the  thinning  of  the  ante- 
rior lB>nler  to  form  a  ridgo  over  which  the  grooviil  posterior  surface  of  the  precwling  epimcron  rides. 
The  last  thoracic  segment  does  not  extend  so  fur  ventmlly  as  the  precstling  ones. 
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The  free  abdominal  segment  is  brotwier  and  wiiler  than  the  laxt  thoracic  nepneiit,  with  two  or 
three  fniTowp  at  the  MeB;  on  ilp  posterior  tHjrder  are  three  low  proccsaee,  from  a  crater  in  the  top  of 
each  of  which  a  tuft  of  sebc  projects.  The  l«I»on  has  three  prominent  proetssei!  projecrinR  l>ai'kward 
from  its  (>ase,  the  central  one  with  a  tuft  of  aetH>,  At  the  baxe  of  the  apical  incixion  there  is  a  broail 
ronniled  pnx«t«.  The  apical  notoii  is  fumishe^I  with  four  t^^th,  two  small  onee  at  the  base  anil  two 
iarjrer  onesouteideof  them  and  at  a  wlightly  lower  level.  The  two  linilis  forming  the  borders  of  the 
notch  are  notched  at  their  tips  and  furnished  with  a  tuft  of  setw. 

The  uropods  have  a  long,  curved  out^r  branch.  The  posterior  part  ui  telson  and  the  uropoda  are 
covered  with  very  short,  close-set  soft  haire  and  scattered  tufts  ot  longzier  ones.  Most  of  the  body  is 
minulely  ttiberculate,  with  scattered  tutU  of  two  or  three  setje.  The  epietome  is  broad,  pointed  in 
in  front  and  widely  forked  l>ehlnd,  the  two  limlis  embracing  the  clypeuB. 

First  anteniuc  have  a  3-jointed  peiluncle,  first  joint  long,  stiiut;  second  joint  deeply  enilieddeil  in 
firt<ti  third  joint  as  long  as  second,  slender;  flaf^llum  Il-jointed,  seto»e,  about  as  long  aa  peiluncle; 
second  antenna  extending  to  alwut  end  of  third  segment;  peduncle  S-joinled,  slender;  Hagelluin  14- 
jointeil,  a  tittle  loiter  than  peduncle.  Mandible  with  cutting  edge,  molar  surface  and  palp.  Maxil- 
lipeds  with  5-jointed  palp,  of  which  the  last  is  slender  and  the  second,  third,  and  fourtti  strongly 
produced  int«mally;  plate  of  second  joint  broad,  with  hookH  and  terminal  spines.  Thoracic  legs 
increasing  in  length  posteriorly,  more  or  less  setose,  terminal  joint  biangulat*. 

Female  smaller,  rei^mbling  male  in  head  and  thorax.  First  joint  of  alxlomen  without  tul)ereleit; 
basal  processes  of  telson  small,  no  process  at  base  of  apical  incision;  apical  incision  small,  simple, 
r<)unde"l,  without  teeth;  outer  ramus  of  iiropoils  laiTiellar,  inner  ramus  well  developed,  lamellar,  fused 
to  peduncle. 

From  (»ral  reefs  at  Mayaguez,  Boqueron  Bay,  Rierto  lieal,  Arroyo,  and  Fajardo.  Largest  male 
7.5  by  3.5  mm,     f^i^est  female  4.8  by  2.3  mm.     Color  in  life,  red  or  pink. 

The  smaller  form  wan  described  as  (^jmniUtcfn  htrmwleima  by  fves,  who  at  first  su^ipecled  that  it 
Viae  the  female  of  the  other,  but  concluded  otherwiiie  upon  finding  male  oi^ns  U|>on  one  specimen. 
fn  Porto  Rico  the  two  were  always  found  associated  an<l  as  all  the  larger  forms  were  timnd  t^  be  male?, 
while  none  of  the  smaller  ones  could  be  bo  cletermined,  I  am  inclined  to  believe  that  .Mr,  Ives's  speci- 
men was  an  anomaly.  The  two  forms  agree  in  all  jiartieulars  save  only  those  which  are  generally 
recogniKed  to  be  sexual. 

The  form  deiH'ril>ed  by  Miss  Richardson  as  Diimtmenp  riniliilnun  is  prolmbly  the  female  of  Cilicea 
caudata  gilliana  Richanlson,  or  of  a  relateii  species. 

I>]maiiietie  perforata,  new  S[>ecieH. 

Body  stout,  about  twice  as  long  as  liroad,  slightly  increasing  in  breadth  posteriorly,  sides  almost 
straight.  Head  short,  broad,  a  little  over  half  as  wide  as  greatest  width  ot  body  (about  3,5  times  as 
broad  as  long).  First  thoracic  segment  longest,  about  equal  in  length  to  head;  last  thoracic  segment 
sliorteat,  about  half  length  of  firat;  other  five  segments  equal,  about  two-thirds  as  long  aa  first;  first 
eegment  strongly  excavated  near  sides  to  receive  the  eye  lol)es  i)f  posterior  margin  of  bead,  anteriorly 
produced  at  lateral  border  to  an  acute  process ■  beneath  the  eye. 

The  lateral  margins  of  all  of  the  thoracic  segments  are  somewhat  proiluced  [Mwteriorly,  the  poste- 
rior edge  being  grooved  to  slide  over  a  ridge  on  the  outer  anterior  margin  of  the  succeeding  epimeron' 
when  the  animal  rolls  into  a  ball,  the  segments  thus  locking  ^^ainst  a  transverse  stress;  the  epimeron 
of  the  last  segment,  which  in  the  male  is  longer  than  the  others,  is  without  this  groove,  but  it  slides 
outside  of  a  forwardly  projecting  process  or  li^.  The  lateral  tnargin  of  the  first  segment  is  lor^  and 
straight,  of  the  second,  third,  and  fourth  is  narrower  tlian  the  dorsal  length,  the  fifth,  sixth,  and 
seventh  broader  and  more  rounileil,  the  latter  being  more  distinctly  produced  behind  the  posterior 
dorsal  mar^n  of  the  J^ment,  especially  in  the  iiiale,  where  it  tonus  a  large  epimeral  plate. 

Free  joint  ot  abd<iinen  a  little  less  than  one-third  length  of  telson.  i)rodueeil  into  a  posteriorly 
projecting  process  over  lateral  margin  of  telson,  at  l)ase  of  pro<*esB  a  lolie  iTOssed  by  a  suture,  indicatiiig 
probably  two  of  tlie  fused  si^nents  which  constitute  (he  tree  abilominal  segment. 

Telson  in  male  triangular,  notched  posteriorly;  in  front  of  notch  a  groove  in  meilian  line  connect- 
ing with  a  transverse  foramen.  This  region  varies  in  different  indiviiiuals;  in  some  the  groove  in  shal- 
low, and  in  some  it  is  deep,  and  in  one  it  is  clearly  an  incision  connecting  the  terminal  notch  with  the 
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foramen.  The  latter  is  ap^mreiitly  fonneil  liy  tliu  (.-oalMtceiice  of  the  lipe  of  a  (l(«p  terminal  nntoh. 
The  posterior  liiluWI  mai^ii  o(  the  foramen  is  mure  elevated  than  the  antericir.  In  the  female  the 
telaon  is  more  rounded,  there  m  no  foramen,  an<l  the  terminal  notch  in  niosl  caaes  ie  obecure,  altlmngh 
one  specimen  presents  an  appearance  like  otJier  specieB  of  the  geniiH.  In  some  there  ie  an  appearance 
of  thinness  of  the  telson  in  the  re^on  occupied  by  the  foramen  of  the  male.  In  both  sexcfl  the  telson 
is  {;lolK>Be  above,  and  at  its  baw  projects  outxide  the  I)a8euf  the  nropods  in  an  epinieral-like  iirocese. 

In  the  male  the  abdomen  and  the  posterior  margin  of  the  \aft  three  thoracie  s^iuents  are  orna- 
mented with  small,  close-set  papilto,  lackinft  in  the  female.  In  iKith  He^ee  there  are  verj-  phort  hairs 
scattered  over  the  body. 

Theeyeeare  prominent  and  utrongly  convex;  liretantennteextendin)!  beyond  tirrt  joint  of  thorax, 
pedmicle  3-joint«d,  first  joint  stout,  somewhat  constricted  in  the  middle,  second  joint  short,  third 
about  twice  aa  louf;  as  seeon<l,  fi^^llum  7-jointed,  joints  gradually  decreasing  in  length,  fumishe<l  wilh 
sensory  hairs;  second  antenme  reaching  beyonil  second  joint  of  thorait,  peduncle  5-jointed,  flivt  throe 
joints  short,  fourth  longer,  fifth  longest;  flagellum  a  liltle  longer  than  peiluncle,  1  l-jointed;  mandible 
etout,  with  2  dental  plates  on  right  aide,  1  on  the  left,  a  strong  molar  plate,  and  a  3-joiated  HOtiferous 
palp,  the  joints  of  which  decrease  in  length  diatally;  tiivt  maxilla  with  4  plumnlofe  setit-  on  tip  of  fli?t 
joint  and  a  groupof  stout  spines  at  apex  of  third  joint;  second  maxilla  with  ;]  plates,  ea<-h  armed  wilh 
about  3  stout  cun-ed  spines;  maxillipeds  with  a  &-jointed  setiferous  |>al]),  the  binninal  two  joints  slen- 
der, the  second  and  third  produced  to  a  rounded  lobe  at  internal  distal  angles,  plate  of  second  joint  of 
maxilliped  long  and  broad,  and  furnished  with  about  6  stout  pe<^tinate  setjc  distatiy  and  a  hook  which 
locks  it  with  its  fellow  of  the  other  side. 

Thoracic  limlie  increasing  from  HrHt  to  last,  all  fumiahe<l  with  hairs  and  ipines;  fifth  jointof  liist 
pair  short  and  triangular,  much  lunger  in  second  and  third  pairs,  in  fourth  pair  shorter  than  in  the  two 
preceding  pain?,  gradually  increasing  to  the  seventh  pair,  where  it  is  about  as  long  as  in  the  third,  but 
much  stouter.  The  seventh  joint  of  all  the  legs  is  furnished  with  a  stont  terminal  claw  with  a  smaller 
one  at  itsl>ase.  Uropods  broad  and  leaf-like,  rounded  jiosteriorly,  and  serrate  or  crenulate,  outer  ramus 
Ehorter  than  inner  and  folding  lM;neath  it,  both  extending  beyond  tip  of  t«laon. 

About  50  8|)ecimens  from  mangrove  roots  at  Colebra,  3.4  by  1.7  mm. 

Tribe  VALVIFERA. 


Claantifl  plauicauda  Beneilict. 

Bo<iy  linear,  ilensely  granulated,  five  times  longer  than  broad.  Feet  foldwl  Ixsncath  out  of  view 
from  aliove.  Boily  lined  longitudinally  by  sis  more  or  less  broken  black  lincx.  The  lines  on  the  side 
are  more  distinct  than  those  above. 

Head  subquadrate,  |>artially  immersed  in  the  first  thoracic  segment  and  rouiideil  on  the  {Knterior 
margin ;  sides  parallel,  anterior  margin  emai^inate;  a  deep  depression  or  groow  runs  fruui  the  median 
notch  to  the  <«nter  of  the  head.  The  eyes  are  situate^l  near  the  antero-lateral  angle;  postoccipital  lobe 
distinct;  antennie  with  six  segments;  first  very  short  and  nearly  immobile;  second  very  short  and 
stout;  the  third  segment  is  equal  in  length  to  the  second,  but  not  so  stout;  the  fourth  and  fifth  are  of 
equal  length  and  about  une-third  longer  than  the  second  and  third  s^^cnls.  The  terminal  segment 
or  flagellum  is  lighter  in  color  and  is  armed  with  short  bristles.  The  length  of  the  aniennie  is  equal 
to  ttie  length  of  the  head  and  first  two  thora<;ie  segments.  The  antennul*  extend  to  the  inidiile  of  the 
thinl  segment  of  the  antennie.  The  first  seguiunt  is  quadrate;  the  second  sulxguadmle;  the  third  is 
pear-shaped;  the  fourth  s^^ment  is  very  Hmall, 

The  segments  of  the  thorax  are  nearly  equal  in  letigth  and  breadth,  the  third  and  fourth  lieiiiL' 
Imt  little  longer  than  the  others.  Thecpimeraof  the  second,  third,  and  fourth  siarments  are  very  small 
and  I'aii  not  be  seen  from  alwve.  On  the  fifth,  sixth,  and  seventh  segments  the  epimera  are  lai^  and 
project  well  behind  the  mai^in  of  the  segment  in  the  lorm  of  an  scute  angle. 

The  pleon  is  composed  of  four  segments;  the  tirst  three  are  very  narrow;  the  terminal  st^irment 
is  elongated  with  subparallel  lines.  A  niarkeii  character  of  the  pleon  is  its  obliquely  tmnc«tc<l 
extremity.    The  oblique  terminus  is  |>eriectly  flat  with  a  raiacil  margin. 
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The  feet  of  thw  fljierieM,  as  in  the  typical  H|Hi;ii«  ilBHcrilwwi  by  Dana,  are  in  Iwo  Beries.  The  ftntt 
is  (iimpowH)  o(  the  fimt  three  jwirs  of  feet,  which  are  eomparalively  stout  anil  increase  in  length  to  Ihe 
thini  !<eKinei)l.  The  Mtfoiiil  senna  httf^ns  on  the  fourtli  neKment  with  n  |Mir  of  short  feel  whifli  fold 
Iranoversely;  the  other  pairs  are  xucceasively  lonifer  and  folii  backward.  The  feet  of  the  second  Beries 
erp  much  more  slender  than  thojie  of  (he  flrrt.  The  dactyli  of  all  are  biunjjulale.  The  carpal  and 
propodal  joints  are  apinulose  Iwneath. 

The  operculum  ie  not  traveri^ed  by  an  ohlii|Ue  line.  The  sides  of  the  baxal  HeKuient  are  Rihparallel. 
The  lenninal  s^nient  is  about  be  hroail  an  lonfi. 

The  above  is  the  original  description,  to  which  I  wish  to  add  that  Ihe  fourth  pair  of  lejra  consieta 
of  but  six  segmentK,  the  unsual  joint  being  absent. 

Froni  Mayaguez  and  Vieques.     Lai^eeC  ej^'^i'^sn,  14  by  2.5  nun.;  smallest,  6.5  by  1.6  mm. 

Tribe   ONISCOIDEA. 


Iiigia  graciliB,  new  epeciea. 

Elody  elonjtate-ovate,  rather  narrow;  aliout  2.75  times  a*!  long  as  broad. 

Head  about  2.5  tiinea  as  broa/1  en  lon^,  breadth  about  two-thirds  o(  t^'eatest  width  of  body, 
rounded  in  front,  hiloljate  posteriorly.  First  segment  of  thorax  longeat,  the  next  five  subei)ual,  the 
last  somewhat  shorter;  first  segment  with  front  margin  excavated  to  receive  lobes  of  head,  which,  on 
account  of  their  convexity,  appear  to  overlap  il,  produced  beneatli  the  eyes  at  anterior  lateral  angles; 
second,  third,  fourth,  and  fifth  segments  of  aI)out  e(|ual  breadth;  posterior  margins  of  first,  second,  and 
third  segments  neariy  straight;  fourth  se}i:ment  somewhat  produced  at  posterior  lateral  angle,  the  last 
three  negments  strongly  proiluced  to  acute  angles;  seventh  segment  with  posterior  margin  excavated 
iloraally  so  as  to  uncover  tlie  first  segment  of  pleon. 

AlKlomen  constituting  about  une-thi»l  of  total  length  of  body;  first  two  s^ments  short  and 
narrow,  the  postero-lateral  angles  not  produced;  firat  segment  (sometimes  the  second)  hidden  laterally 
by  the  angle  of  the  last  thoracic  segment;  third  segment  widest,  the  next  two  successively  narrower 
an<l  longer,  all  tbree  strongly  produced  at  postero-lateral  angles;  telson  about  three-fourths  as  long  as 
brood,  with  a  sharp  tooth  at  postero-lateral  angle  and  2  blunt,  roundeil  teeth  inside  of  it  on  each  side; 
in  the  median  line  there  is  a  blunt  angle,  but  no  sharp  tooth,  as  in  L.  lAfemii  and  L.  exotica. 

The  lateral  Innlers  of  all  of  the  thoracic  and  abdominal  segments  are  fringed  with  minute  teeth. 

Eyes  large,  black,  lateral,  strongly  convex,  facets  small,  numerous;  firstantennie  minute,  ^jointed; 
second  antennre,  when  folded  Imck  along  sides  of  Ixxly,  reaching  to  altout  enil  of  thorax;  peduncle 
ft-jointcd,  first  two  joints  short,  sul)eiiual,  last  three  succetsiively  longer,  tlagellum  aUmt  1.5  times  as 
long  as  peduncle,  consuming  of  al)out  117  joints. 

Mandible  without  palp,  with  two  apical  plates  arme<l  with  tbree  teeth  eacli,  and  a  dentate  plate 
on  internal  face.  Molar  surface  beset  with  small  wtat  around  its  base,  a  row  of  large  plumulose  setir 
Broun<l  base  of  inner  dental  lamella. 

First  maxiike  with  plate  of  lirst  joint  furnished  with  three  stout  plumulose  spines  and  a  tuft  of 
slender  hairs,  third  joint  with  stout  spines;  second  maxilla  with  one  lai^  plate  and  a  shorter,  more 
slender  one;  maxiltipeds  broad,  with  a5-jointed  palp,  bearing  selie  on  itD  inner  edgeand  stout  spineson 
outer  edge  and  ventral  face;  plate  of  second  joint  furnifihe<l  witli  many  short  crowileil  spine.s  and  seta?. 

The  thoracic  legs  increase  in  length  Erou'  first  to  last;  in  all,  the  terminal  joint  Im  short  and  biuii- 
gulate,  the  sixth  or  penultimate  joint  is  long,  and  in  the  last  {lair  of  legs  the  sixth  and  seventh  joints 
together  eijual  or  slightly  exceed  the  fourth  and  fifth  combined;  all  of  the  legs  are  more  or  li-ss  spiny 
in  all  of  their  joints. 

The  uro[iods  are  hiraiiious,  the  inner  ramus  lieing  aliout  twice  as  l<ing  as  the  [leiluncle;  outer 
nuiius  broken. 

Ten  specimens  front  Uulebra,  tuider  algie  oud  drift  alongshore.  Largest  specimen,  IS  by  5.5  uuo.; 
Binalleet,  5  by  1.5  mm. 
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PUlOBcia  culelireB,  new  species, 

Boi)y  elon(!atp-ov«l,  aUiiil  2,5  tiiitffl  »s  lung  as  Ijniail;  liead  abiiiit  twiru  sa  hroad  as  l«ns,  Iroiit 
Hotnewhat  rec'iir\'e<l  lietwetm  mdes  and  middle,  prmlucing  the  appparaiK-e  of  a  tiiiiall  lnl)e  In  front  nf 
e»*-h  eye,  sides  and  poBterior  marf^n  rounded;  first  figment  of  tliorax  longest,  its  anterior  and  lawtv- 
miT  niarginB  strongly  curved,  anterior  angle  rounded  anil  projecting  fomewhat  Iteyimd  siiles  of  head ; 
next  els.  segments  Hubequal  in  length,  WK-ond,  tliird,  and  fourth  widest,  the  last  three  Bm-eessively 
narrower;  posterior  angles  of  last  (our  segments  produced,  suceesrively  increaslnjj;  in  lenpth,  that  of  latt 
reacliing  almost  to  posterior  border  of  third  alMloniinal  segment;  abdomen  almost  as  long  as  la.-t  thre<- 
segments  of  thorax,  gradnally  dei^reasing  in  width  posteriorly;  segmental  suliequal  in  length,  tlie  ^i<le:^ 
n(  the  first  more  or  less  concealed  by  the  lateral  angle  of  the  last  Ihoracit^  ttetcment;  tel^in,  sttort, 
hardly  longer  than  other  Hegmentj>,  produceil  to  a  )>lunt  [loint  in  median  line  posteriorly. 

Eyes  mo<)crate  (for  the  genus);  lirst  antenna-  niinut*-,  se<-on<I  antennie  when  laid  against  sides 
of  body  extending  U>  about  end  of  second  thoracic  st-gment,  siiinose;  i>eduncle,  S-jointfi;  first  joint, 
short;  st'cond  and  third,  equal;  fourth,  longer;  fifth,  longest,  equal  to  thinl  and  fourth  eonihineil; 
llagellum  :!-jointed,  alwut  equal  to  \tu4  joint  of  ]]eiluncle.  Mandible  with  narrow  4  or  5  dentate  liji, 
at  the  ^)a>«  of  which  arc  two  iilumulose  setic,  and  lower  down  a  brush  of  tine  setic;  no  |ial[).  t'ir>t 
maxillie  with  inner  plate  fumi.'heil  wilh  several  small  spines;  outer  plate  with  many. 

The  1^8  increase  slightly  in  length  from  liefore  hackward  and  are  furnished  with  long,  aciiie 
apines.    The  uroi)0"lH  are  broken  oft. 

From  Culebta.    Two  specimens,  under  drift  on  shore,  4.2  by  l.ti  mm.  , 
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>.  Aptauta  etpinotKt,  n.  ep.— Fig.  1,  aninul.  x 
enth  leg.  x  3S.    Fig.  8,  aropoda.  v  3S. 

la.  teptotlitUa  iacerla,  n.ip'.— Fig.  7,  animal,  x 
Fig.  10,  lefl  chellped.  X  »3.    Fig.  U,  let 


A  leg,  X  S3.    Pig.  S,  chela,  x  100.    Fig.  *,  second  leg,  i- 
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Fig.  S,  left  aide  Icli 
Fipi.  6-*.  OnKomi  porro  Hanscn.- 
Hf^  9-li  Hrotonn  oWrundita  Riff 


-Fig.  I.  animal,  x  .1.    Fig.  Z.  hewl.    FlK.B.fln'l 

'"" '  iropoils  Irom  Hbove,  ;k  2S. 

nlmal,  x  S.S.    Fig.  7,  first  anteniui.  y 
-Fig.  9.  niilmnl.  -.  6.    Fig.  10,  ni*l  l.'f 
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Kim-,  0-10.  Aleirona  hlrimla. 


-ViK.'i. 


d  umpoda  n[  rijthl  nido. 
!.  Kalicora  ropac.  nov.  gun.  i-l  nil.— Fljt.  1 
fint  Riaiilta,  x  77.    PIk.  l.-i,  wmnr 
flnl  lex.  iinlcrinT.  »  -JO.     PIk.  lU.  Ilif 
snd  Dcopodn.  lull  aide,  x  14. 


-Tropodji.  rl^ht  ntdc  from  below. 

tilmiil.  •  S.    FiR.».  hcnil,  li>|i.    F<k.4,  hood.uMi!.    Fitc.G.K 
Ff(r.  7.  flwl  Il>«,  «  40.    FiR.  H.  Iiiiirlli  U-a.  x  40. 


in  and  iiropodMighl  h|i 


h  It's.  X  -lu.    FlK.  ID. 


S.  12.  riRht 
'Ig,  10,  ninj 
.    rig.  ai,  fiiurtb  leg. 


■nicnnii.  x  .IS.  Fi«.  1:1,  innjidililo,  x  77  Fig.  14. 
.  X  77.  FiR.  17.  llrKl  ].'E,  |«»lcrtc.r.  X  (d  ,  FIr.  IK. 
g.  X  lU.    FtK.  -21.  scvflllli  lltt,  V  10.    FhJ'ffl  li'lvni 
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Fig.  1.  /Ega  rnirinala  RlehardBon.  X  1.3. 

FIk.  2.  Ili.eimin  Hgiinta  Sch.  &  MeEn,  X  *A. 

Figf.  :l.  4.  ^n/forru  bi(i<rau<Ia  MI]tie-EdwardB.~FI)[.  3.  nnimiil,  k  l.S.    Fig.  4,  head  at  FBme,  x  l.S. 

PlgB.  .1-8.  caiaa  curdnta  Ives.— Fig.  5,  male,  K  5.8.    Fig.  G.  lemnle,  x.  8.    Fig.  7.  first  iiincnna,  x  40.    Fig.  ".  wn»ii(i  Brilennd.  x  10. 

Figs.  9-19.  OwnaiiMTKfWiJ'orato,  n.  up.— Fig.  9.  male,  x  12.  Fig.  10.  female,  x  12.  Fig.  II.  flnit  antenna.  Fig,  la,  seoondanlcnnB.  Fl 
Up  ol  maxilla,  highly  magDltled.  ?lg.  14,  mandible,  x  77,  Hg.  15,  maillllpedii,  x  77.  Pig.  16.  nrst  leg,  leFI,  : 
Fig.  17,  fourth  \t%,  left,  X  33,    Fig.  18,  seventh  leg,  lelt,  x  33.    Fig.  19,  telson  and  uropod,  riglit  side,  malii,  x  33. 
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FigH.  l-fi.  cleaulir  plaiiieaa^  tien.—FlK. 

Fig.  5,  fourth  iBg,  .  16.  Fig.  6, 
Mrs.  7-12.  /.iflfeiijnifBif,  n.sp.— Fig.  7,  niilmal.  > 

kf.  Ml.  Fig.  Vi.  telmn  mid  un 
yiKH.  13-i;.  mtureia  eulibrr,  ii.  fp.— Fig.  ]».  unit 


nninul,  x  S.3,    FIk.  'J.  Hni  m 


.i.\  ..iHiuiibk..  X  n^  miritet^^  x^J X'»t- 
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THE  CIKKIPEDIA  COLLECTED  NEAR  TOKTO  KICO  BY  THE 
FISH  HAWK  EXPEDLITOX  IX  iSi/i-yg. 

BY 

MAURICE    A.    lilOELOW, 

Instructor  in  Biology,   Teachers'   College,  Columbia  University, 


DiBiiizccb,  Google 
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THE  CIRRIFEDIA  COLLKCTEI)  NEAR  TORTO  RICO  BY  THE  FISH  HAWK 
EXPEDITION  IN  1898-99. 


Bv  MAURICE  A.  BIGELOW, 
1  Biology,  Teachers'  College,  Columbia  University. 


The  (x>llection  of  Oirripedia  in  Hiuall,  1>uth  in  nuint>er  uf  genera  and  speote^  rep- 
resented and  in  individuals.  Of  ten  :small  jars  holding  the  collection,  fouv  contain 
but  a  single  specimen  each,  live  have  from  two  to  four  Hpecimcn:^,  and  only  one 
{Lithotrya)  furnished  abundant  material  for  comparison  and  dissection,  which  arc  so 
important  in  identification  of  species  in  Huch  a  variable  group.  Owitig  to  the  small 
amount  of  material,  some  of  the  identitications  are  verj'  uncertain  as  regards  the 
species.  All  of  the  specimens  are  identified  asbelonging  to  well-known  genera,  which 
have  been  heretofore  reported  from  the  West  Indies, 

A  glance  at  the  list  that  follows  shows  that  each  of  the  families  of  Clrrij>edia, 
LepadidcB  and  BalanidcB,  is  represented  by  two  genera.  In  the  case  of  the  former 
there  are  two  species,  while  the  latter  family  is  represented  by  possibly  four  species. 

No  (Jirripedia  which  live  at  the  surface  of  the  water  were  in  the  collection.  Since 
no  new  species  are  recorded,  it  seems  quite  unnecessary  to  insert  in  the  report  diag- 
nostic descriirtions  of  the  few  forms  listed,  but  references  have  been  given  to  the 
important  literature  used  in  identification  of  the  specimens. 


Family  LEPADID^. 
Scalpellum  (epecif^s  ?). 

A  Bin);le  spe<.'imcn,  apparently  young,  wae  taken  at  Mtatiuiis  (iW2-G063  in  MBymrnex  Harlwr,  at  a 
depth  between  25  and  75  fathoms.  The  Rpei.'imen  closely  coireBiMndB  with  Hoek'e  ileaxiption  (Chal- 
len^r  Keports)  and  fiRure  of  Undiielium  ]>edunciiMma,  hut  difiera  from  hie  description  prindpally  in 
that  the  capitulum  and  pedancle  in  this  epeeimen  is  nut  "clothed  with  ntimeroue  spines,"  as  Hoek 
characterized  the  covering  membrane  in  this  species.  The  velvet-tike  membrane  seen  on  the  spedmea 
under  discuaeion  is  more  in  ac<x)rd  with  Hoeh'a  description  of  A',  nlvtinvm.  In  most  other  charactera 
it  it)  not  easy  to  distinguish  the  two  species  as  described  by  Hoek,  and  since  each  was  based  upon  a 
Bingle  specimen  collected  by  the  ChaUenger  there  \e  possibility  that  variation  may  be  BO  great  as  to 
invalidate  the  distinction  Intween  the  species.  It  seems  wisest  not  to  attempt  a  definite  aaeignment  of 
the  specimen  to  a  Bpecies  until  others  are  obtained. 

{E>arwin,  Mom^raph  of  the  (Jirripedia;  Challenger  Report  on  (^Hrripedia,  by  Hoek.) 

Iiithotiya  doraalis  Sowerby. 
Numerous  Hpecimens  were  taken  at  Ensenoda  Honda,  Calehra,  and  a  few  oS  Agiiadilla.    The 
animrJ  bores  in  coral  and  limestone  rock,  pieces  of  which  were  attached  to  some  of  the  specimens. 
(Darwin,  Monograph  of  Cirripedia.) 
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Family  BALANID^ 
BalaauB  (specie*)  7). 

Several  tipet*iniens  belon)itn)[  tn  this  genue  w^^re  found  in  the  rr'lleclion.  A  a)nf;le  specimen 
encruBtwi  hy  a  inilie|K>re  coral  fmni  Mayuf^iez,  an  imperfect  Hpevhnen  nf  another  (?)  s|>«N'iiw  colterted 
off  Puerto  Keal,  and  threi;  or  four  apparently  youn);  speciniena  of  |)robabiy  a  third  Hi>eci**  from  Hnca 
rriela — tlit«<e  conipriee  the  reprerwintativeti  of  the  peniie  B'tbmuK.  Consiilerinic  the  HinitiHl  number  of 
the  Rpecimeng,  their  undeveloped  and  imperfect  ixindition,  and  the  well-known  difftcultie)>  of  makinii 
accurate  identifications  of  species  in  this  variable  i^ous,  it  1h  thought  beet  not  to  record  any  Kueoses  at 
idontiti  cation  of  the  species  of  Halamu. 

(Darwin,  Monograph  of  the  Cirripedia.) 

Tetrnclita  porosa  Darwin. 

Two  epet'itiiens.     Locality  not  recorded.    Varietiee  of  this  specie*  have  l>eeu  previoiiely  reported 
a»  common  near  the  West  Indiea  and  the  Caribbean  Sea. 
(Darwin,  Monograph  of  the  Oimpedia. ) 
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THE  TOLYCH.HrOUS  ANNELIDS  OF  POKTO  KiCO. 

AARON     I-.    XREADWELL, 

Fvofrssor  of  Biology,  Vassar  College. 
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THE  POLYCH/ETOUS  ANNKIJOS  OF  PORTO  RICO. 


By  AARON  L.  TRRADWELL, 
Pro/fssor  of  Biology,  Vassar  College. 


The  material  here  descriV)ed  was  collected  by  the  expedition  sent  to  Porto  Rico 
in  the  winter  of  18MK-9fl,  by  Hon.  (Jeorge  M.  Bowers,  United  States  Commissioner 
of  Fish  and  Fisheries.  The  colleetion  in«lude4S5  species  of  Polychietes,  of  which  32, 
so  far  as  I  could  determine,  ar6  new.  All  oliservationti  were  made  on  preserved 
material.  Where  no  othei'  preserving  fluid  is  indicated  in  deseription.s  of  color,  etc., 
it  will  be  understood  that  the  specimen  wa»  in  alcohol.  If  formalin  was  used,  that 
fact  is  noted  in  the  description. 

For  a.SJ4istanee  in  procuring  literature  I  am  indebted  to  Dr.  H.  M.  Smith,  of  the 
United  States  Commission  of  Fish  and  Fisheries,  Prof.  H.  C.  Bumpus.  of  Brown 
University,  and  Prof.  H.  P.  Johnson,  of  the  University  of  California. 

All  the  figures  in  the  text  were  drawn  In*  the  author. 

Family  SYLLID^. 
STUIS  8«v. 

Syllim  spoi^pliila  Verrill. 

.VUaiponpQiMIaVerrill,  TranB.Conn.  Arxl..  vol.  4.  pi,  34,  Aga  10,  lOn.  IMtl:  Bopt,  U.S.  F.  C.  lor  1883,  pi.  K,  Hk*.  m  183a; 
Proc,  r.  B.  Nat.  Mob.  1885,  p.  <35. 

Profeeeor  Verrill  ilescrilMs  the  color  am  yellowiBh  while.  He  does  not  say  if  that  is  the  case  in  the 
living  animal.  MoHt  of  thtxe  agree  with  liis  <1encriplion,  hul  in  some  the  anterior  portion  nf  the  iHHiy 
was  coliireil  a  dark  hrown  hy  two  rather  broail  liniwn  l>an<lti  in  uairh  seg- 
ment. In  the  inteiw^^ental  i«nrtrictiiniH  in  a  narrower  JhuiiI,  more 
sharply  delineil  and  denser  in  ivilor.  The  eyes  are  farther  removed  from 
the  base  of  the  miiltlle  antenna  in  thetie  tlian  in  thone  ligiireil  hy  Vi^rrill 
and  the  terminal  joint  of  the  seta  has  more  numerous  t«eth. 

Colle<;l«(l  from  Boqueron  Bay,  station  6065,  Arroyo,  Puerto  Keal,  on 
corals  at  Mayaguez. 


Syllis  complanata,  n.  sp. 
Body  very  much  flattened,  with  row  of  dark-brown  spot*  around  pos- 
tenor  edge  of  head  and  across  posterior  portion  of  eaeh  segment.  Similar 
spots  scattered  irregularly  over  rest  of  body.  Tentai'les  and  all  cirri  articu- 
lated, with  TOW  of  pigtnent  granules  arouijd  each  annulue.  Median  ten- 
tacle longer  than  lateral,  about  four  times  as  long  ax  head.  Two  tentacular 
drri,  dorsal  one  rather  longer  than  median  tentacle,  ventral  one  shorter. 
Palps  thick  at  base,  tapering  to  rounded  apex.  Eyes  four,  anterior  pair  F'"'  1.— Head  ol  S.  ampkmaia 
the  larger.  Arrangement  of  pigment  such  as  t<i  give  the  appearanis  of  a  '*'*-  j^'*'"  J"'!*^  '""^'"'» 
deep  cleft  on  posterior  margin  of  head.    (Fig.  1.)    Parapodium  unlrainous, 

with  several  stout  acicul».  Setse  few,  compound,  with  long  terminal  articles;  latter  with  stout  subter- 
minal  tooth  and  row  of  smaller  teeth  behind  it.  No  tooth  in  pharynx.  The  specimen,  from  Ponce, 
wa8  not  complete;  about  150  s^mente  present.     Lei^th,  44  ntni.;  width,  2  mm. 
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Family  HESIUN)D.£. 

HEtlOBE  Ba*. 

H«ai(me  proctocbona  8chm. 

HabHU procioeluma  Schmaida.  Neuc  Wirbi'llow  Thtere.  IWl,  ji.  Tt>.  |>1.  2H.  flg.  -iX. 
Fh/tariatifwtorAunaWelHler.  Ai.ni-lidNfromBfrminlii.  Bull.  r.  S.  P.  <■.  IKtM,  p.  311,  pi.  S,  liB.  21. 
Uirumt.  rluifffra  Ehleis,  Annelida  of  Ihe  Blake.  Mem.  Miw.  I'orap.  Zoctl..  CanibrlilKe.  IXMT.  p.  h;i.  ]>1.  II.  tlg^  l-(. 
Uttioneprxlcna  Ehlcrn.  tbid.  p.  147,  pi.  41,  %».  5.  C. 

According  to  Schmanla's  original  dewription,  the  anterior  portion  of  //.  prodoeliomi  in  cliaraeter- 
ized  by  tlie  aljeenoe  at  antenna',  the  pnjseni-e  of  einht  paint  o(  tentacular  cirri,  and  tour  eyee.  TJiere 
arc  sixteen  iietigeruu))  xegtiientf ,  ami  the  anug  i*  purroundeil  by  a  funnel-lihe  expansion,  whooe  ed)cea 
are  proloii)^  into  tea  coni<at  projectionH.  lie  alno  dt^oribefl,  but  dues  not  figure,  two  long  anal  cirri. 
Donwl  Burfai-e  brown,  i;acli  eefniient  divideil  into  ten  bands  by  trajiBverw;  white  lines.  Between  every 
two  of  theM!  liiieB  m  a  broader  white  hand.    A  small  knob  on  either  Hide,  in  front  of  each  parapotlium. 

Webster  {loc.  dt.)  dewriliei'  from  Bermuda  Bpecimeim  which  he  irientifiea  as  thia  species.  To 
Schmanla's  description  lie  aiUlit  the  following  points:  There  are  two  very  minute  anlennn?,  so  small 
as  to  escai>e  detection  with  a  hand  ien^;  i;ach  parajiodiQtti  bears  on  its  outer,  upper  angle  a  slender, 
lip-like  projection,  and  the  ante-anal  f^^gnient  hau  no  setie,  but  beare  two  very  long  cirri. 

Ehlers  ( loc.  cit }  compares  his  new  s|>ecieB,  //.  viUtgem,  with  H.  pTodocliona.  As  Ijetween  It.  rilHtfent 
and  //.  proetochi/im,  as  deseribed  hy  SchmanlB,  the  agreements  and  differences  are  ae  follows:  Both 
have  16  tentacular  cirri  an<l  4  eyca;  neither  has  tentacles.  ( Note  Webster's  discovery  oF  tentacles  in 
H.pro/i/iehona.)  H.  riUiyerii  has  15  setigeroue  segments,  H.proctochona  has  \&;  the  ante-anal  segment 
in  the  former  has  long  cirri,  while  in  the  latter  it  is  setigerous.  (Note,  again,  Welnter's  description 
of  this  segment  in  H.  yrortiM-hona,  which  removes  this  distinction.)  Khlers's  pi.  41,  fig.  1,  shows 
unmistakably  16  bundles  of  setjp,  which  leads  to  the  suggention  that  possibly  there  might  have  been 
an  error  in  the  description.  It  Hcems  probable  that  the  two  may  agree  in  thia  respect.  //.  cilligfra 
has  two  unequal,  li|)-like  projections  on  the  dorsal  surface  of  the  parajMxlinm,  which  are  absi-nt  in 
H.prodoehmui.  (Not«,  again,  Webster's  ilescription  of  one  such  lip  in  the  latter.)  There  are  no 
conieftl  projections  surrounding  the  anal  o])ening  in  U.  ii'Uii^tTd,  asdescribed  tor  II. proctochona. 

The  Porto  Rico  collection  conlaine*!  a  large  numl>er  of  specimens  of  this  genus,  which  shoH'  so 
many  resemblances  to  both  the  above  species  that  it  is  very  doubtful  if  the  two  are  distinct.  Number 
oF  setigerouH  s^mente,  16.  There  are  eight  pairs  of  tentacular  cirri,  four  eyes,  and  two  very  rudi- 
mentary antennif,  visible  only  on  very  carehil  examination.  Dorsal  surface  niarke<l  with  tmns\-er9e 
brown  lines,  leaving  a  broader  white  band  at  anterior  end  of  each  segment.  The  outer  angle  o£  the 
parapodiuni  bears  two  short  lips.  Thenc  may  l)e  nearly  equal  in  size,  or  one  may  1)e  very  small  and 
e.isily  overlooked.  The  ante-anal  segment  liears  no  selic,  but  two  long  cirri.  In  favorable  specimens 
the  edge  of  the  anal  funnel  is  Heen  to  lie  ilrawn  out  into  conical  processes,  though  the  stnictnres  were 
lost  in  most  of  the  specimens. 

The  Porlo  Rico  s|)ecimenH  ^ree  with  //.  jiroctochoiui  m  the  number  of  setigerous  segments,  in 
the  posseRsion  of  niilimentary  antentite,  and  in  liaving  lol>es  on  the  anal  funnel.  They  agree  with  //. 
vittigern  in  having  two  liilies  lo  the  dorsal  (larapodial  lip,  the  smaller  being  frequently  very  small.  In 
all  other  rusjiei'ifl  they  agree  with  l>oth  specie:'.  Since,  except  in  the  first  of  the  alH)VPHiescril)ed 
features,  the  differences  are  iioints  which  might  easily  escape  detection,  I  am  i-oiivini«d  that  tlie 
si)ecies  are  identical,  and  have  included  all  of  the  Porto  Rico  specimens  of  Uttiinie  under  the  sjiecics  //. 
priirlochinui. 

Underthenaineff.  jn-ieUJ-Ui,  Eh  lers  describes  another  species  differing  from  //.  riUigtra,  in  having 
longitudinal  instead  of  t^anB^'e^se  hr'>wu  marking,  anil  in  having  but  a  single  doival  lip  to  the  ]>ura- 
piHlinm.  Two  s])e<:imen!'  from  Porto  Rico  show  these  longitudinal  inarkingri,  hut  agree  in  the  stiuciure 
of  thuir  parapotlia  with  IT.  riltlgrni.  Elilcrs  suggests  that  the  differeni-es  l>etwi>cn  //.  rllligrrii  nn<l  It. 
pruaesiii  are  merely  sexual.    This  suggestioii  is  probably  itorreet. 

Collet^ted  from  Arroyo,  Mayaguez,  Hncares,  Boqueron  Bay,  Playa  de  Ponce  reef,  Kiisenada 
Honda  (Culebra),  Guanica  Bay,  Fajardo,  Puerto  Real,  Porto  Ri™,  Ponce,  stations  8072,  6OS0,  (iOltt!, 
6096,  6098. 

The  last  specimen  had  fifteen  setigerous  iKgments  and  the  markings  of  II.  prtdeiia. 
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PODABKB  EhlBTi. 
Podarke  ^ili*  Ehlere. 

F"l'irl:raffaaFMen.DieBoTHltnviiirmeT.f>.}V7.p].S.ngt.9-l]. 

A  Mingle  specimen  I  have  referreil,  mther  doubtlully.  ti>  this  xpeoiefl.  The  anterior  end  was 
niutilateil,  HO  tliat  it  wae  ini|iotwili)e  tu  ruuipare  the  cirri  with  KhIerti'H  ileHuriptiiin.  The  median 
antenna  in  jiropurtiuiiately  longer  than  in  Rhlera's  ilewriptiiui,  Hiiii  the  nuiulier  of  lioily  eegineutH 
greater.     CullecteJ  (roni  I'liertu  lical. 

CASTAUA  Un. 

Castalia  loi^cirrata,  n.  xp. 

|[(wt  iMUghl_\'  xhield-sliapeil,  lis  i>osterior  en<l  prulonge<l  into  two  diverging  proceesef.  (See 
fig.  2.)  Anteniiiv  t)i'li<-«te,  a  trifli-  longer  tlian  pal|»<,  Pati«  2-}i)inte(l,  terminal  joint  (Kinieal,  narrower 
tlian  liaaal.  When  prolioMTiH  is  protraileil  tliu  hcAil  almlson 
a  c(>[iir«1  pnitcsM  U)me  on  di>Pi<al  aurfaue  oE  prolxiwis,  which 
lookf,  in  Hiirfnit!  view,  liko  a  very  thick  tniilian  antenna. 
{Fig.  2,  pr.).  Four  eyep,  tile  anterior  nearly  twice  a«  large, 
as  )ioel«rior.  lioily  of  19  Hegnientc .  Anteriorly,  •lontal  ramutt 
of  part^HMliuMi  not  more  than  one-thinl  the  length  of 
ventral  ami  niu<-li  narrower.  Toward  the  posterior  end 
the  ventral  runii  iiuTeattc  very  much  in  thickneiw  and  the 
iliffen-nn-  IM-Iween  the  two  Ih  more  pronounivil.  Jlach  has 
a  atont,  liliu-k  ai-ii'uhim.  Seta^  iif  ventral  bun<Ue  conigiouinl. 
(Fig.  3. )  Thoseof  iloreal  hundle  long,  acinilar,  transi-ersely 
Rtriated,  minutely  nvrraled  near  the  end.  The  eighteenth 
segment  wilhont  jiarapotiia,  Iwit,  I  think,  with  cirri.  The 
posterior  end  wad  too  l>adly  nmtiiated  to  iletermine  this 
{loint  with  certainty.  Two  anal  cirri.  Ventral  cimiH 
reaching  l)cyond  tip  of  parapoilimn.  Dorsal  cimis  very  {Hiniiii  wta,  j.^  »• 
long.'in  length  equaling  fonr  times  the  iliameter  of  the  IxHly. 

Color  iiale  yellow,  with  niarkml  iridesceiui-.  Aji  indi(«tioii  of  transverse  markingH  could  be  ^een 
on  uioxt  of  the  Hegment)-,  looking  ns  if  the  color  orifrinally  |ire>>ent  had  lieen  removed  by  the  nli-ohol. 

Colte4'te<l  from  »>tation  6079. 

Castalia  mutilata,  n.  k]). 


2.  Head. 


Head  much  hroailer  than  long,  with  anteriorly 
indistinct  Uni>(i.  (See  Dg.  ■).)  With  high  jKiwer  two 
cett^eH  may  lie  seen  at  anterior  eilge  (fig.  4,  niiT);  Iheye  I  interpret 
ruilimenlary  anleiinii'.  I*al]ii<  2-jointeil,  tenninal  joint  inueh  longer  than 
liasal.  Kyen  (our,  the  anterior  consiilerahly  larger  than  jM>sterior  pair. 
Six  ]iairs  of  tentariilar  cirri.  Boily  of  5.1  st^ments,  broadest  anterioriy, 
and  narrowing  grailtmllvtowanl  jioslerior end.  i^ength,  17  nnn.  (ireateat 
width,  l.a  mm. 

I'arapiHlium  uniramoii?,  with  long  co 
and  mure  rounded  jiosterior  one.  Setie  it 
terminal  article  of  most  ventral  I  y -placed  » 
those  of  dorsal  onec.  A  delicate  ventral  irii 
of  the  length  of  ]>araiio<liuin  from  its  end 
posterior  lip.     The  ilorsal 


meiiiau  "tongue"  marked  oft  hy  two  very 
■ry  delitaite  pn 


iMMly.    The  terminal  articles  of  all  the  dorsal  c 

Collected  from  San  Antonio  briilge,  San  Juan. 
I  have  identittei)   these  last  two  Bpecimuns  a 

diagnosis.  Pie  Borslenwiirmer,  p.  187. 


lii'al  anterior  lip  and  shorter 
two  bundles,  all  conipound, 
tie  eonsi<lerabty  shorter  than 
tiH  is  situated  aliout  a  ipiarter 
mil  reaches  to  the  end  of  the 
ilch  st4>uter,  plai-ed 


i  hml  1> 


>elongtng  Ut  the  genus   Oidaliii  from   Khler'e 
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Family  POLVNOID^ 

In  the  following  tlescriptione  I  have  followed  JolmHon's  (Pdh'.  Calif.  AisjI.  Scienr?,  vol.  1,  No. 
6,  p.  l&'i)  iliaficnoaiH  ■  if  the  genera  Piili/noe  and  Hamtoihoe. 

HABMOIHOE  EinlMrg, 
H&rmottaoo  polytricha  Si'limanla. 

I^JimiK  paiatridia  SchmsniR.  Nciie  Wlrbellrne  Thiere,  i.ii,  p.  IM.  Ehlent,  Aiiiieltitu  ot  ilie  Bluke,  p.  «;  pi.  10.  flgiL  9.  To; 
pi.  11,  tig.  1. 

A  number  of  much  luutilateil  apecimeus,  uoinpriaing  only  a  few  of  the  iiioet  anterior  aeginent!' 
and  deetjtnte  of  elytra  and  dorsal  cirri.  From  tlie  fomi  of  the  liea>),  para|>o<lia,  nnd  tentacles,  I  have 
ideiiUlicd  tiifin  with  this  8i>ecies.  Ehlers  figures  only  two  eye?.  These  have,  in  aihlition,  two  lateral 
eyes  iniieh  larger  than  tiie  othero,  and  on  the  side  (if  the  head,  where  they  might  eanly  l)e  overlookeil. 

Collected  from  HtatloiiH  607)1,  m>i.  0070,  an<l  Mayaguez  Harbor. 

FOLTSOE  lav, 
Polynoa  brevisetoaa  Kinberg. 

PolfuiebrariiieliiKi  Jutiaton.  Ptoo.  Calll,  Acad.  a«l..  vol.  1,  No.  S,  p.  107;  pi.  «.  Og.H:  pi.  7,  flu".  :il,  «,  «Vi.-  pi.  8,  Hks.  UK^Cn. 

For  references  to  earlier  literature  nee  ]>.  137  of  Johnson's  [taper. 

Collecte^l  from  Puerto  Real.  Porto  Rico,  Ciiballo  Blanco  Reef,  and  Uuaiii<a  Bay. 
Folynoe  liraiichiata,  n.  sp. 

Head  roughly  hexagonal  (see  fig.  5)  with  anterior.eyea  at  outer  angles.  Basal  joint  of  antenna 
extending  a  little  beyond  that  of  tentai!le!>.  Terndnal  joint  of  antennie  reaching  considerably  beyuiul 
tentacles.  Antennie  and  tentacles  brown  for  over  half  their  length,  then  a  white  band,  then  a  second 
lirown  band,  imnieiiiately  under  the  white,  swollen  end.  A  delicate  acut«  lip  terminates  antennse, 
tentacles,  and  all  cirri.  Periatomial  cirri  Bhaj>ed  like  tentacles,  with  two  brown  bands,  one  about  half 
Hay  along  their  terminal  joint,  the  other  just  beneath  the  swollen  tip.  Dnreal  and  anal  cirri  lilce 
peristoinial,  but  with  only  one  brown  band.    Palps  long,  conical,  covered  with  line,  hairdike  papillir. 

Twelve  i)«rBot  elytra.  Surface  of  elytra  covered  with  minut*  tuliercles,  with  a  number  of  softer, 
larger,  papilltt;  near  outer  margin.  lateral  and  posterior  margin  densely  fringed,  with  a  longer  lutt  a 
little  to  one  side  of  median  plane  of 
body  on  many  of  elytra.  Elytra 
(wmplelely  cover  the  body,  and  tlie 
tnlwrcles  and  filaments  give  it  an 
a]ipearancG  of  being  covered  with 
Hne  gray  sand. 

ParapiHlium  with  dorsal  bundle  ^^^ 

of  rather  long  setje,  tootheil  on  Iwtli  ^>''-' 

eilges,  and  a  ventral  bundle  of  very  .  0-- 

stout,  dark-brown  setic  (see  fig.  0).  CZ-  ■. 

Each  of  the  latter  ends  in  a  blunt  I V 

[hAiiI  and  carries  at  a  little  distance  (  7  ; 

fnim  its  end  atmnsverse  rowof  sharp  I    [ 

teeth.     One  or    two  of   these   are  \  \ 

much  stouter  than  the  rest  (fig.  7).    Fias.s~7.~Piilgnaebr 
Dorsally  either  an  elytrophore  or  a  >>'■ 

very  long  dorsal  cirrus  {fig.  6).    Ven- 

trally  a  long  narrow  cirnis.  Between  each  [>airol  parapodia,  fastened  to  anterior  wall  of  parspodi urn, 
to  iKxly  wall,  and  a  few  to  posterior  wail  of  anterior  iwrapodium  are  a  number  (ten  or  more)  of 
finger-shaped  processes  (gills).  (See  fig.  6,  lir.)  These  appear  first  between  the  third  and  fourth 
setigerouB  segments  and  are  found  throughout  the  greater  part  of  Ixxly.  Proboscis  smooth  villi  a 
TOW  of  dunial  and  ventral  papillic  around  distal  o|ieiiing. 

Length,  25  mm.;  width,  8  mm.     Another  apei'inieii:  I.,ength,  2(1  mm.;  width,  6  nnii. 

Collected  from  Boqueron  Bay,  Ponce,  station  fl06S. 
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Polynoe  nodosa,  n.  ep. 

Tiody  plump,  with  short  parapodia.  The  specimens  with  elytra  removed  are  coiled,  and  look 
not  unlike  the  larva  of  a  coleopterous  insect.  General  body  color  gray,  with  dark  liini;itiidinal  dorsal 
band.  In  one  of  the  two  spectmena  at  my  di»i{)oaal  this  is  due  to  color  of  body  wall;  in  the  other,  to 
the  color  of  minute  tubercles  which  cover  it.  Whole  dorsal  surface,  even  of  jiarapodium,  studded 
with  mimW  round  tubercles.  No  tubercleH  ventrally,  but  surface  is  studded  with  fine  papille, 
giving  it  a  villous  appearance.  Head  with  lateral  e<lge8  rounded.  Breadth  about  equal  to  distance 
from  posterior  margin  to  base  of  aiiteniue.  Anterior  eyes  larger  than  posterior  and  situated  more 
toward  side  of  head.  Antenme  longt^r  than  head,  with  terminal  swelling  and  acute  tip.  Tip  of  ter- 
minal swelling  and  snbterminal  band  white;  the  rest  brown.  Tentacles  not  half  as  long  as  ant«nrae, 
like  the  latter  in  form  and  color,  but  lacking  subterminal  hand  of  white.  Tentacular  and  dorsal  cirri 
like  antennie.  Palps  nearly  twice  as  long  a» 
tentacles,  tapering  slowly  to  near  apex,  ending 
abmptly  in  a  sharp  point.  Basal  half  colorlem, 
terminal  half  brown.  Surface  studded  with  very 
minute  papilla;,  visible  only  under  high  power. 
In  a  smaller  specimen,  about  half  the  length  of 
the  above,  the  palps  were  uniformly  brown  and 
only  a  little  longer  than  the  antennie. 

Elytra  on  segmentsS,  4, 5, 7,  etc.,  23.  Whole 
number  of  pairti,  12.  Body  s^ments  27,  includ- 
ing anal  s^ment.  Only  the  anterior  pair  of 
elytra  present  in  either  specimen.  These  were 
nearly  square,  the  eilge  with  a  row  of  fine  papil- 
\te,  surface  studded  with  tubercles.     (See  fig.  8.) 

Parapodium  uniramous,  very  thick,  its  dorsal  surface  c-ovcrci  with  tubercles.  (See  fig.  9.) 
Toward  the  end,  and  ventrally,  the  tubercles  are  replacc<l  by  line  villous-like  papilla';  dorsally,  an 
elytrophore  or  cirrus.  Short, 'stout,  ventral  cirnw.  X  few  (ten)  very  strong  selie,  with  blunt-pointed 
a|ie!c;a  single  large  tooth  some  distance  from  apex.    Basal  jmrt  slrialdd  longitudinally,    A  single  large 

Length  25  mm;  width  5  mm.     Of  another,  length  !.'>  inui.,  width  3.5  mm. 

Collected  from  Fajartlo  and  station  0079. 

Polynoa,  sp. 

From  Mayaguez  was  collected  a  fragment,  probably  a  I'oignof,  but  owing  tn  loss  of  tlie  anterior 
sc^ieulsthis  could  not  be  detennine^l  with  certainty.  An  elevateil  dorsal  ridge  marks  off  three 
distinct  areas  of  the  body — a  median  an<l  two  lateral.  Surface  irregularly  marked  with  light  brown 
and  gray.     Elytra  transparent,  not  covering  entire  dorsal  surface. 

STUmrBLAIS  Unb«Tg. 

Stbenelaia  aimplex  Elders. 

SIhrtiflttU  irintjita  Ehlem,  Annelids  of  Ihe  BInkt.  t>.  (M.  pi.  13,  flgn.  2  and  3:  pi.  M.  fltf.  1  In  6. 

Khlers  says  there  are  no  eyes.     These,  which  agree  in  all  other  respects  with  his  diagnosis,  show 
>n  either  side  of  the  base  of  the  antenna. 

Sthenelaia  prubei,  n.  sp. 

Grube,  in  his  diagnosis  of  this  genus  (Annulata  Semperiana,  p.  54),  says  that  the  elytra  are  borne 
onB^menta2,4,.5, 7,  etc.,  alternately  to  segment  23,  and  on  every  segment  posterior  to  that.  Schmanla 
(Neue  Wirbellose  Thiere,  p.  146)  slates  thai  the  alternation  ceases  on  the  twenty-se\'enth  segment. 
The  specimens  here  described  agree  with  Schmarda's  description.  The  head  (fig.  10)  is  rounde<<,  with 
a  rather  broail  median  fissure  into  which  ttie  antenna  fits.  Base  oE  antenna  with  broail  lateral  flap, 
narrower  at  base.    Palps  as  long  as  first  nine  segments. 

Elytra  white,  seniitransparent.  First  pair  broad  kidney-shaped;  others  approximately  oval,  the 
outer  posterior  bonier  fringed  with  a  few  delicate  papitlfe.  As  far  as  segment  27  there  is  a  narrow 
dorsal  area  nut  covered  by  the  elytra. 
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Fiml  parapo  linm  with  a  pair  of  Innp  cirri  and  with  lonK  delicate  Beta-  minutely-  nerrated  along 
tlie  eilfie^.  Other  pamiHxIia  with  a  pointe<1  ventral  cirrw.  (Fig.  11  r.  i: )  Od  e^menta  without  elytra 
a  bniad  dorsal  ciirus;  on  thoBe  with  elytra  the  olytrophora  carries  a  narrow  cirrus  on  its  outer  sur- 
face (fi(r.  11  cir).  Lobes  of  para|>o<lium  thick,  hliint.  SetK  on  dorsal  lolw  arranged  in  a  row;  thoee  on 
ventral  lol>e  in  a  partial  spiral.  Ed<I  of  lol)e  prolou^l  iiil^i  leaf-like  priM-esaen.  Similar  procesHefl  may 
ou-uron  diirnal  surface  of  parajxMiiutn.  (Fig.  11  Uih.)  In  this  Djcure  of  the  parapoilinin  no  atteiii[>l 
has  been   made  to  reprenent  the 

curved  arranfcement  of  the  ventral  \ 

setiK.  Donul  tmtte  lung,  capillary, 
with  delicate  serrationx  along  their 
edges.  Ventral  seta>  of  two  kindi>; 
first  compoiuid,  with  long,  smooth, 
terminal  joint  (fifc.  12);  second, 
few  in  numlier,  complexly  frin)t«!<l 
along  their  edges  (fig.  13). 

Pharynx,  when  evert«l,  with 
an  upper  and  lower  "valve,"  each 
with  eleven  papilhe.  Two  brown 
teeth  above  and  l«low.  There  are 
two  anal  cirri.  In  some  specimens 
many  of  the  anterior  elytnc  heir 
•range-colored  pigment  spots. 

This  is  apparently  closely 
related  t<i  S.  Iiururiota  of  (irube 
(Annulata  Semperiana,  p.  54),  hnt 
differs  in  fringii^  of  elytra  and  in 
structure  of  seta;.  One  siiet^imen  of  28  segments  wa-<  I 
containing  only  anterior,  others  only  posterior  ends. 

Collecteii  from  stations  (iOS7,  6059,  8061,  (1062,  606.1,  B0T3;  Puerto  Rico,  B.k|U< 
Antoido  Bridge,  l^an  Juan. 

PSAKHOLTCS   KlBbarg. 

Paammolyce  ri^da  Grube. 


1.  long. 


e  bottlec 


II  Bay,  and  San 


PtamniolgfT  rfirfriii  Onibe,  VprhBnd,  it.  Zool.-Riin 
AnniilntH  Stmpertaiw,  p.  .'A.  tKlx. 
Collected  from  station  SOI 


I.   pi.  7 


PAHTHALIS   Ktnbcrg, 


Fanthalia  oculea, 
Head  globular,  prolonged  anteriorly  into  two  eye-stalks. 


sp. 


which  carry  the  enormous  eyce  (flg.  14). 
Three  tentaolei),  the  meilian  on  anterior  margin  of  heail,  the  paired  lieneath  the  eye-stalks  and  project- 
ing beyond  their  emls.  .Ipex  aliniptly  narrowed,  giving  rise  to  mo<leralely  long  filament,  longer  than 
terminal  filament  of  nnpaire<l.     Palps  long,  tapering,  surface  covere<l  with  minute  filiform  procei^ei'. 

First  paraiHxlium  with  two  long  cirri,  ending  like  the  unpaired  antenna,  and  nearly  us  long  as 
the  paljw,  but  more  slender,  and  smooth.  Paljis  and  cirri  with  numerous  brown  dots.  A  tuft  of  eetie 
on  dorxal  surface  of  first  parapodium.  .thrown  markingatlia.'teof  unpaired  antenna  and  a  transverM^ 
brown  liand  at  posterjur  tnlge  of  liead.    Smaller  pair  of  eyes  near  base  of  antenna. 

Elytra  on  segments  2,4, 5, 7,et*',,  tlirough  as  much  of  the  body  as  was  prenerveil.  Elytra  nearly 
round,  small,  leaving  the  greater  part  of  the  body  uncovered  their  surface  divided  iiy  fine  lines  into 
nearly  equal  re<  tatigular  "  cells  "  \  hrownwh  pigment  in  manv  of  the»«  spaces,  with  a  tendency  to 
accumulate  in  greater  atnonnl  toward  dorsal  and  posterior  edges  Two  specimens,  otherwise  indis- 
tinguishable from  the  othera,  showed  no  pigment  on  the  dorsal  surface  of  elytra  and  the  posterior 
edges  of  the  latter  were  blaik 

Phar\nx  when  extrutled,  as  long  as  first  20  "cgnients,  with  a  smooth  surface;  at  end  with  a 
dorsal  and  \entral  '  tahe,"  each  fringed  nilh  pupillic,  of  which  the  dorsal  and  median  ventral  ate 
mu<'h  the  largest.  Two  powerful  teeth  in  each  jaw,  a  row  of  smaller  teeth  running  laterally  on  either 
side  of  each. 
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On  ventral  view  of  the  entire  aniiuBl  &  aeries  of  black  toiled  fltmiTtiirefl  may  t>e  Keen  lyin^;  one  on  * 
either  side  the  median  line  in  either  segment.  If  the  parapodium  be  rut  off,  these  structures  pull  out 
of  the  body,  rcinaininK  attached  U>  tip  of  parapodium  by  a  flat  expansion.  (Fig.  15,  ck.r.)  Each 
is  a  cbitinona  rod,  which  easily  aplits  up  into  a  number  of  fine  thretulB.  PiBsection  mIiowh  tliat  the 
firBl  iteptuin  appearH  l>etween  Moments  ^1  and  22,  the  roeloiii  in  front  of  that  lieiuK  a  I'ontiniious  cavity. 
This  cavity  is  nearly  tilled  by  these  rods,  which  are  shorter  and  much  less  i-oiled  than  they  are  farther 
back.     They  lie  jtu^t  above  the  uepbridia,  which  can   l>e  seen  below  Ihein  as  slender,  short,  white 

Rami  of  parapodium  almost  fused.  Dorsal  ramus  (fig.  15,  d.r.)  rounded,  thin,  with  a  tnftof  Ion;; 
»eiie;  a  few  larger  than  the  others,  lanceolate  at  end,  with  a  number  of  pairs  of  lateral  H|iines  (fi(E.  Id). 
Ventral  sette  of  two  kinds;  dorsal  ones  thick,  brown,  with  end  obliquely  truncated,  and  covered  wiUi 
minute  spines.  (Fig.  17.)  Ventral  ones  (colorless,  not  more  than  [>nc-fourth  as  thick  as  the  dori<al, 
bent  at  !>ome  distance  from  end,  with  tlie  transverse  diameter  somewhat  icreater  at  point  of  bending; 
from  the  bend  to  apex  covered  with  transverse  rows  n£  minute  Hpinee.     { Fig.  18. ) 

About  55  of  anterior  segments  preserveii  in  one  specimen  measured  17  mni.  in  length,  2  mm. 
broail  without  parapodia,  4  mm.  with  parapudia. 

('ullecte<l  from  stations  6059, 60G3,  and  Porto  Rico. 


snilPIS  JhDba. 
Eulepis  splendida,  n.  sp. 

Head  roundeil,  incised  in  front,  unpaireil  tentacle  small,  rising  from  ilorsal  surface  of  head, 
reaching  scurcely  to  half  the  length  of  the  paired;  the  latter  arising  from  anterior  lol>e  of  bead,  abtnt 
two-thirds  as  long  as  head  (lig.  10).  .A.I1  antennte  coni<-al,  with  distal  two-thirds  dark  brown,  the 
very  tip  white.  Palps  long,  smooth,  white,  tapering  gradually  to  the  end  (fig.  19).  No  eyes  could 
\>e  Been. 

First  parapodium  with  two  cirri  and  two  tufts  of  delicate  setje  {iit{.  20)  arising  from  its  surface. 
Parapodinm  twisted  so  that  the  two  cirri  come  to  lie  very  nearly  in  a  horizontal  plane.  Setse  long, 
thread-like,  a  few  with  very  minute  serratjons  along  one  border.  Other  parapodia  with  very  dis^nct 
rami.  Dorsal  ramus  with  about  15  stout,  brown,  cbitinous  aette,  curved  at  apex,  the  curved  portion 
pointing  backward.  Below  this  is  a  tuft  of  fine  thread-like  setie,  some  with  fine  serrations  aloi^^ 
their  edges.  These  are  very  numerous  and  of  a  golden-red  («lor.  Ventral  ramus  broader  than  dorsal, 
with  about  25  long  setie.  Setie  about  half  tlie  <liaineter  of  coarse  dorsal  setie.  curved  at  apex,  the 
curved  portion  {Htinting  Iwckward.  lieneral  color  of  these  setie  yellowish  brown,  with  tips,  as  seen  in 
reflecteil  light,  noticeably  ligliler.  Ventral  cirrus  ovate  with  liase  slightly  narrowed,  its  apex  drawn 
out  into  a  terminal  joint  liavic^;  uiuch  the  form  of  the  basal,  but  very  much  smaller.  Dorsal  ramus 
with  either  a  cirrus  or  an  elytrophore  ( flg.  21 ). 

Elytra  borne  on  segments  2,  4,  5,  7,  etc.,  21,  24.  Grube,  in  his  diagnosis  of  this  genua  ( Annu- 
lata  Semperiana,  p.  61),  saya  that  elytra  alternate  anteriorly,  after  the  manner  of  the  JWynoirfsr,  but 
posteriorly  are  borne  on  all  s^ments.  In  his  description  of  E.  Iixmi/era  { l0(^  cit.,  p.  52),  he  notes  that 
the  elytra  are  found  on  s^ments  2,  4,  5,  7,  etc,  up  to  21;  that  then  they  skip  first  two,  then  three, 
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'  and  (rom  the  twenty-eighth  setnncnt  art-  found  on  all  B^mentn.  He  not«e  further  that  the  elytra 
increase  in  xize  u|i  to  the  twelfth  pur,  and  then  become  Btnaller,  In  E.  x/iiendiiUi  there  are  twelve 
pure.of  elytra,  the  last  much  the  larmnl,  iKime  on  aefcment  24,  hnt  exWmlint;  bark  sn  as  tn  cover  ae 
far  aa  greater  part  of  Bettment  31,  an<t  the  aln>ve  (teneric  ilewTiption — that  all  of  the  pi>»t«rior  Betcmente 
hear  elytra — applies  only  if  we  regard  the  broad,  flat  expansion  of  the  iloreal  cirrus  as  an  elytron  (Ar. 


21 ).  This  can  haMly  he  the  case,  since  it  ie  found  on  all  the  cimis-beai^ng  seginente,  except  the  most 
anterior  ones.  In  this  respet't  these  specimens  do  not  ain'ee  with  Grube's  diagnosis.  They  agree  in  so 
many  other  respects,  however,  that  I  have  no  hesitation  in  aHaigning  thetn  to  this  genus.  Probably 
the  loss  of  posterior  elytra  is  correlated  with  the  enormous  development  of  the  twelfth  pair. 

Parapoilia  around  head  very  much  crowded  together;  the  second  and  thtnl  st^ments  fused 
diirsally,  ao  that  the  second  elytrophore  apparently  arises  from  anterior  end  of  third  segment.  The 
first  elytra  i-ompletely  cover  the  head. 

The  flrst  elytra  were  renioveil  in  order  to  draw  the  head,  and  were  unfortunately  liint  liefore  they 
could  be  drawn,  A  drawing  of  the  seventh  is 
given  in  fig.  22a  and  of  the  twelfth  in  fig.  22b. 
These  are  drawn  to  the  same  scale,  to  show  the 
increase  in  size  from  before  Itackwanl.  Except  a 
small  notch  on  outer  border,  the  e<lge  is  entire. 
Their  color  is  white,  and  they  show,  under  the 
microscope,  a  finely  granular  texture.  At  ante- 
rior edge  of  ventral  ramus  of  parapodium  is  a 
dark  spot. 

Body  of  37  segments.  Lei^h,37mm.  Width 
without  parapodia,  3  mm. ;  with  para{>odia,  5  mm. 
The  single  entire  specimen  bail  one  anal  cirrus. 

Collected  from  stations  6062  and  6065. 


Enlspi*  flmbriata,  i 


—Ettl^iU  fmbriaia.    Fig.  23,  Hemil.  > 

g  which  proce»  [rom  anti^rfor  elytrophore 

1  hesd.    KlB.  24,  Elytron,  x  22. 


Head  rounde<)  (flg.  23).  Antenna  small, 
globular,  on  a  short  stalk.  Tentacles  reaching  a 
little  beyond  tip  of  antenna,  rising  from  under 
surface  of  head.  Palps  long,  smooth,  closely  appreeeed  in  middle  line.  Head  thickly  marked  with 
yellowish  brown.  Two  dark  spots  (eyes?)  near  base  and  one  toward  apex  just  behind  base  of  antenna. 
All  ajipendages  around  the  head  very  much  crowded  together.  The  anterior  elytra  completely  cover 
the  h^,  their  etytrophores  touchii^  on  median  line.     An  anterior  process  from  base  of  elytrophore 
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foBee  with  doraal  HurfBv«  ot  head.  (See  itfl  line  of  attachment  at,  in  fig.  23.)  ParapodU  and  aetre  like 
tliose  of  £.  uplendidii,  except  that  eetie  of  doraal  mniie  are  poeaibly  not  rd  numerous  an<l  lack  the 
hrilltant  color  characteristic  of  the  Ibtter.  Second  and  third  s^rmenta  more  or  lesd  fused  above. 
Arrangement  of  elytra  as  in  E.  uphndidii,  the  twelfth  pair  much  the  largest,  borne  on  s^^iient  24  and 
ciiverinR  nearly  all  the  rest  ot  body. 

Elytra  wliil«,  granular,  like  those  of  E.  iplenitidn,  but  prolon)^>d  on  lateral  border  iuto  broad 
leaf-like  proceaeeH  (flg.  34).     One  anal  drruB.     Number  of  body  Hegmetita,  37. 

Length,  24  mm.;  width,  without  [arapodia,  4  mm. 

Collected  from  station  HOOl. 

Family  PHYLLODOCID*. 

PHTLLODOGB  la*. 

PhyUodoce  oculata  Ehlers. 

ni/UadKeoeulala  Ehlen.  Annelhlsal  Ihe  Blake,  p.  1»6.  pi.  40.  ago.  1.  n.  6. 

■*<rording  to  Ehlera,  the  ventral  cirrus  in  eai'h  segment  is  fu«ml  along  ibi  whole  doraal  edge  to 
ventral  face  of  parapodimn.  In  the  specimen  from  I'orto  Rico,  although  the  i-irnia  is  cliiMely  apposed 
to  the  parapodium.  It  ie  actually  fused  only  at  its  ba«e.  Khleni  describes,  further,  the  parapodimn  as 
uniramoue,  with  an  anterior  and  a  posterior  lip,  the  latter  being  the  laiger  and  bifid  at  end.  In  these 
it  is  the  anterior  tip  which  ie  larger  and  bifid. 

Through  the  (xmrteey  of  Dr.  W.  M.  Woodworth,  1  have  had  an  opportunity  of  examining  the 
type  specimen  from  the  Museum  of  Comparative  Zooli^y  at  Cambridge,  Mass.,  and  I  find  that  Khlers 
was  certiunly  wrong  in  both  the  above  pointa.     The  ventral  I'imis  in  the  type  specimen  is  attached 
only  at  its  base,  and  the  anterior  lip  is  lai^r  and  bifid. 
In  all  other  respects  the  Porto  Rico  specimens  agree  with 
Ehlera's  diagnoeiit  of  the  spedes. 

Collected  from  station  6066. 

PliyUodoce  magna-oculata,  n.  sp. 

Head  rounded,  broader  than  long  (fig.  25).  Eyes 
very  large  (f,  fig.  25).  Dorsal  antennee  lanceolate,  nearly 
twice  as  long  as  heail  (d.  ant,  fig.  25).  Ventral  antenngc 
on  lower  face  of  head,  equal  in  size  to  dorsal.  Four  pairs 
of  tentai^ular  cirri,  the  largest  3.5  timee  as  loug  as  the 
antemue,  thick,  with  acute  termination.  The  other  cirri 
smaller,  eqoal. 

The  gills  had  all  been  removed  from  the  anterior  "^ 

segments  of  the  body.     Those  which  remained  were  cov-     ^'^^  *  ~^m'^  Z^T  l"^i,«",!*ey^ 
ered  with  a  slimy  deposit,  containing  numerous  foreign       p[g  jg  om  ^79 
particles.      The  gills  are  especially  liable  to  be  broken 

away  in  attempting  to  remove  this  deposit.  Gills  broadly  reniform  (fig.  26),  with  entire  margin  and 
with  point  of  attachment  near  the  base  of  the  hilus.  Color  at  point  ot  attachment,  light  brown.  Each 
gill  contains  numerous  anastomosing  blood  vessels  and  numerous  small,  round,  light  and  dark  brown 
pigment  granules. 

Parapodium  a  single  conical  lobe,  slightly  bifid  at  the  end,  with  a  large  aciculum.  About  nine 
compound  eetje  on  either  side  of  the  acicniuni.  Basal  joint  of  netie  long,  most  extending  nearly  or 
quite  the  length  of  parapodium  beyond  tip  of  latter.  At  end  the  basal  portion  has  a  clulvshaped 
enlargement,  marked  by  very  fine  longitudinal  lines.  Terminal  portion  rather  more  than  half  as  long 
as  basal,  at  base  as  broad  as  basal  portion,  tapering  gradually  to  a  fine  point. 

Collect«d  from  station  6067. 

PhyUodoce,  sp. 

From  Boqueron  Bay  was  obtained  a  fragment  of  a  specimen  of  this  genua  too  much  injured  for 
identification,  head  and  tail  lacking.  The  fragment  was  25  mm.  long,  5  rnin.  wide,  and  contained 
over  60  segments.  Bo<ly  black,  with  a  dorsal  longitudinal  band,  and  edges  of  gills  and  cirri  fringed 
with  white. 
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ZIILALIA  (bT.)  Kkliiisrail. 
Eulolia  quinqueliiieata,  n.-np, 

Heiui  oval,  hrnaitest  jiixt  in  front  rif  cycH,  with  a  i^li^ht  (imxtni'tioii  M  hane  of  tentaclon  (fi|r.  ITt. 
TenUu-leM  four,  (1|uh1,  tliree-foiirthFiiui  Iiiiik  tui  heail,  at'int,  wilfmi'Utf  [HtintK.  Meditui  iiDpairdl  lentaclc 
arising  alxiut  half  way  fnun  eyee  to  tho  anterior  marpii  i)f  head,  much  mure  sleniler  than  paimi  and 
rt«c!iin(>  beyond  their  enila.  Two  rows  of  HUiall  pigment  Hpot*  begin  at  Iwi*  of  uniwiivd  tentacle 
and  extend  back  Iwlween  eyw,  foruiinf!  an  )(  Hha|)eil  inarkinf!. 

<.>n  first  setinient,  one  tentanilar  cirruD;  on  eeconti,  two  (a  durml  and  a  ventral ) ;  on  third,  a  luni; 
duival,  tentacular  I'irruH,  and  a  tlitrk,  flat,  ventral  cirrus,  the  latter  like  the  ventral  cirri  of  micceedine 
B^iiienl!'.  Tentaeular  cirri  componed  of  a  basal  portion  and  a  stout  t«riiiitta1  portion  pointed  at  end. 
IJorwal  .■irrus  of  second  and  that  of  third  Hejcmentf  aliout  enual  in  aim  and  Hiightly  larger  than  other  two. 
First  and  second  segments  about  two-thirds  the  diatneter  of  the  fourth  and  iiiu'reedini;  Hegmentx. 

BihIv  450  mm.  long;  without  the  |>aratiudia  2  mm.  wide  at  anterior  end.  It  retains  this  width 
uutil  near  )x)eterior  end,  wliere  it  narrowR  gra<)ually.  No  anal  (irms  preiient  in  th«  single  H|>ecinieii 
in  this  t^illection.  S«gtnenti^  at  antenor  end  six  tinies  wider  than  long;  toward  poeterior  end  thiv 
proiiortion  is  diniiniahe<l  and  the  parapoilia  of  euix-eseiive  segments  are  more  widely  separated  than 
anteriorly.  In  the  pfceen'ed  Hjieciinen,  which  in  donhtlet<a  moiv  or  less  contracted,  the  gills  of  each 
segment  overlap  those  of  segment  in  front.  On  account  of  the  great  length  of  tlie  1>ody  and  the  extent 
to  which  it  was  coiled  I  was  unable  to  detennine  the  precise  number  of  the  segments.  Since  the  length 
of  the  anterior  segments  is  only  about  0.3.S]nm.,  increasing  slightly  towani  [losteriorend,  it  follows  that 
there  must  \k  at  least  1,300  s^ments  in  the  whole  l)ody. 


I^l«.  H-ia.—Enlaai 


I'ara|KHlium  a  single  ramus  with  anterior  hilob(-<l  lip  and  poi^terior  t'horter,  rounde<l,  one.  Domil 
cirnis  nearly  a  r^^lar  (tvate,  attached  by  ventral  joint  (Hg.  2K).  Ventral  cirrus  coni|)arativRly  large, 
ovate,  holloweil  out  on  side  next  parapodium.  Both  cirri  show  nnnien>up^  rainificationf  of  hlo<Hi  veflsels 
in  their  interior.  Ti>ward  posterior  end  the  cirri  iH^'omc  a  trifle  rnori'  acuity  at  ends  an<l  the  whole 
api>endage  is  nuitth  smaller,  but  their  relative  proportions  are  alxiut  the  same.  Setie  compound,  the 
basal  joint  lung,  swollen  at  end.  Tenninal  joint  broad  at  Imm-,  bent  slightly  and  tapering  gradually  to 
an  acute  i>oint,  with  row  of  minute  teeth  on  concave  edge  (tig.  20). 

Color  of  Iwidy  yellowish  brown,  with  a  laint  greenish  tinge.  Dorsal  surfai-e  with  five  longitudinal 
bhu'k  hands — a  median,  two  adtnedian,  anil  two  lateral,  the  latter  just  at  1>Bse  of  parapodia  Me<lian 
narrow  on  Brut  live  seKment^,  iKi'oming  hroaiier  farther  back.  Ijitcral  narrower  than  incdian.  liegin- 
ning  on  third  H*^nient.  Admcdian  alwut  half  way  between  the  other  two,  a  little  nearer  the  lateral; 
narrower  and  lighter  colored  than  either.  Tliey  U'gin  on  posterior  edge  of  fourth  segment  as  small 
epotH,  which  are  repeated  on  Hfth  and  sixth  segments,  l>ecoitiini;  continuous  lines  on  seventh  (fig.  27). 
Towani  poHterior  end  this  line  liei'otues  much  less  conspicuous.  On  ventral  siiriace  a  uieilian  and  two 
lateral  tmnds,  similar  in  size  and  podtion  to  correspond infi  dorsal  ones,  but  with  no  admedian  bands- 

Oollected  from  Hucares. 
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Fainilj  N'EKEIU^. 
nssiS  Cnvigr. 
Nereis  1>&irdii  Webster. 
ffcrctoboirdCiWebMeT.  Anne1M>fii«nB«rmii.U.  Bull.  No.  2f>.  i:.  ^.  Nil.  Mil).,,  p.  »n,  pLK.  fltn.  fi-'J>i. 

There  are  apparently  tH-i<-w(;ll  inarkt^l  varietiett  in  thin  xpecief,  diffi'rinK  in  color  and  in  form  of 
parapoilia.  One  with  outer  ixirtion  of  head  and  doraat  Burfai-e  of  anterior  Hf^nents  limwn.  .\  mw  of 
tx  lorlesfl  spots  in  thi«  hand  on  head  and  acnue  anterior  end  of  HrHt  mx  or  Hevi^n  HegiiienlK.  l'ara|iodia, 
especially  the  posterior  ones,  with  excessive  development  of  dorxul  raniUH,  aadeseribedliy  Webster.  .\ 
rectangular  white  patch  on  doreal  surface  of  each  pair  of  c^nientfl,  overlapping  the  line  l)etwefn  tiie 
two,  though  lying  mainly  in  poeterior  one.  The  second  variety  hiu"  a  liand  i>f  hmwn  around  the  head, 
much  narrower  than  the  first  and  with  no  white  spolf,  A  tranai-erse  brown  iMind  on  each  lament, 
much  darker  near  posterior  edge.  Ixibes  of  paiapoiliuni  much  lilunterand  more  roiindfKl  than  in  first 
variety  and  posterior  parapudia  nut  with  exceiwive  development  of  diirwil  ramus.  Doreal  cirri  much 
loi^Eer  than  in  first  \-ariety.  Welwter  figures  lon)c  (■oiup*>unii  setji'  with  smooth  lenniiial  joint.  In  the 
Porlo  Riix>  spetimeus  thit>  terminal  joint  ii>  finely  toottieil.  These  specimens  agree  so  closely  with  one 
Another,  and  with  Webster's  description  of  the  species,  in  so  many  anatomical  featureti,  that  I  have 
thought  it  best  to  regard  thero  as  oolor  varieties  of  the  same  species. 

Collected  from  Puerto  Real,  Arroyo,  Boqueron  Bay,  Mayagiiez,  J.'orto  Kicu.  sUlions  HDCS.  «iWI, 
6092,  6062,  and  6063;  Ensenada  Honda,  Culebra. 

Nereia  mirabilis  Ki'niierg. 

Aterii  miraWH.  Klnberg,  Anniitaw  Nova.  Ocfvem.  k[.  K,  \Wt.  Aliml.  Fiirli,  liftl,  Nn.  Ifi.  i»uri'  S?].    mi..t«l  Irwn  Elilvrs. 

AanelidjoltheBlake.  p.  117,  pi.  37.  ftgB.I-6. 
IftrrU  gracUb,  WebKltr,  Annelids  frum  Bermuda,  p.  SIX. 

From  a  careful  uomparieon  of  Ehlers'H  with  Welwter's  ilescription  1  ci>iiclude  that  these  are 
identical  species.  Ehlers  figures  the  antennie  as  entire,  while  Webster  figures  them  with  rhther  long 
basal  joints.  The  single  specimen  at  my  liispoeal  (from  Buqueron  Bay)  haf  a  short  liasal  joint,  easily 
overlooked  in  preserved  material. 

Nereis  arroyensis,  n.  np. 

Head  broader  than  long,  the  dorsal  surface  shading  off  gradually  int4)  the  i>alpH,  with  no  sliar|i 
line  between  the  two.  Anterior  edge  rounded,  with  two  thick  antennic  Eyef  four,  anterior  pair 
semilunar  in  form  (with  transparent  "lens"?)  (tig.  30).  The  posterior  dorsal  tentacular  cirri  had 
iieen  lost;  the  other  cirri  short  (fig.  30).  In  other  siiecimens  than  the  one  (igurerl  llieHe  cirri  were 
longer.  Body  colorless,  broadest  in 
front,  tapering  gradually  to  posterior 
end.  Body  of  73  segments.  Two 
very  long  anal  cirri.  41^  mm.  long, 
2.5  mm.  wide. 

Parapodium  with  dorsal  i-irrus 
longer  than  ramus  ( fig.  31 ).  Ramus 
of  two  lingulie,  the  dorsal  a  little 
longer  than  the  ventral,  Setje  of 
dorsal  ramus  compound,  with  long 
basal  joint  with  prominent  trans- 
verse  etriations.  Terminal  joint 
long,  nearly  straight,  finely  tootheil. 
Doreal  sette  of  ventral  ranms  like 
setse  of  dorsal  ramus.  Ventral  setwi  with  basal  joint  like  dorsal,  terminal  j()int  short,  hooked  at  end 
and  with  a  row  of  long  delicate  spines  on  side.  Doreal  lingula  of  ventral  nunus  with  anterior  and 
posterior  lobe  ("lip"),  the  anterior  a  little  the  lai^r.  Ventral  cirrus  not  quite  so  long  as  dorsal. 
Toward  posterior  end,  par^>odia  much  as  anteriorly,  except  that  lobes  become  a  little  more  (minted, 
and  the  set*  with  long  terminal  joint  become  relatively  inucli  more  numerous  in  the  ventral  ramus. 
The  number  of  sette  in  the  dorsal  ramus  becomes  very  small. 

Collected  from  Arroyo  and  station  6052. 

2<1— r.  <■.  B.  IBOU— 18 


cb,  Google 


194  BULLBTIN   OF   THE   TTNITED    STATES   FIBH    OOMMISSIOTf, 

A  single  much  mutilated  specimen  from  Ma}t>guex  I  have  placed  in  UiIb  species,  tbongh  it  ia 
poeeibly  distinct-  The  form  of  ihe  head  and  palps  wan  like  that  of  iV.  airmjentii,  as  also  was  that  cf 
the  posterior  par8pi>dia.  The  anterior  8  to  10  paraiH>dia  had  very  thick  rounded  lobes,  showiug  only 
a  division  into  the  two  rami. 

Family  NEPHTHYDID/C. 

REFTHTB  Cav. 
Nepthya  squomoaa  P^lilere. 
SepOit/iipaanaiaVMKJs,  AnnelidHoI  the  Blake,  p.  128.  pl.3;.  flK3.  T-in. 

Collected  from  etatione  6084,  B0S5,  60fll,  6092,  8093. 

Family  AMPHINOMID.^. 

HXKKODICE  Kinberg. 

Hermodice  carunculata  (Pall.)  Kinbei^. 

Hermodict  eartmcuiala  Webster.  Annplida  Jrom  Bermuda.  Bull.  V.  S,  Kat.  Mub.  18M,  p.  SOI.    (See  Ihlii  pftper  lur  relwenco 
to  earlier  litersture.)    Ehlere.  Aonellds  ot  tbe  Blake,  p.  27. 

The  color  varies  from  brown  to  a  decided  blue.  Ehlers  saye  the  young  are  a  light  brown  with  a 
hlat^k  mark  acroee  the  back.    Only  one  specimen  of  thia  collection  (18  cm.  long)  showed  this  marking. 

Collected  from  Guanica  Bay,  Fajardo,  Arroyo,  Ponce,  San  Antonio  Bridge,  San  Juan,  Boqueron 
Bay,  Mayaguez,  Plays  de  Ponce  Reef,  Enttenada  Honda  (Culebm),  Htatiuns  6092,  608S. 

NOTOTYOOa  Kinbcrg. 
Notop7groa  crimte  Grube. 

{Mopygoa  crteAa  Cinibe,  Bench relbung  ncuer  odei  wenig  bekaDHter  Anneliden,  Archie,  t.  Nntur.  Jhr„  Zl,  Bd.  I,  ISS^ 
Qnibe,  Atmulaia  Semperlanii,  V^.  p.1.    Ebleis,  Annelids  of  [h«  Blake,  p.  24,  p],  1,  Hg.  3.  pi.  g.Hgs.B,  (,  V. 

A  very  full  description  is  given  by  Ehlere;  he  does  not  figure  nor  describe  a  row  of  small, 
bead-like  elevations  on  the  dorsal  surface  of  the  median  fold  ot  the  caruncle;  these  are  ^bout  15  in 
number,  very  prominent  in  front,  and  gradually  fading  out  behind;  they  are  relatively  more  promi- 
nent in  the  lai^  than  in  the  small  specimens.  In  a  specimen  42  mm,  long  the  first  ten  of  these  beads 
were  dark  brown.     In  smaller  specimens  only  one  or  two  show  any  color. 

Collected  front  station  6079.     From  a  second  specimen  the  locality  label  was  unfortunately  lost 

in  transferring.  

EtIKTTHOE  KlntMi^. 

Eurytlioe  complanata  Pall. 

S,    Quoted  Irom  Ehlers,  Aunelids 

Body  light  gray,  with  marked  iridescence.  Setae  white.  Khlerw  ileecribes  the  eyee  as  black; 
these  were  a  light  reddish  brown. 

Collected  from  Arroyo,  Hucares,  Puerto  Real,  Ensenada  Honda  (Culebra).  In  one  other  specimen 
the  locality  label  was  lost. 

EUFHBOBTHE  8a*. 

EuphrOByne  triloba  Ehlen. 
Eaphmtfru  trUoba  Ehleik  Annelida  o(  the  Blake,  p,  31.  pi.  1. 
Collected  from  station  6098. 

CHIOEU  Sa*. 

Chloeia  euglocliia  Ehlers. 

Chloria  eBpiocWi  Eblern,  Annelids  ol  the  Blake,  p.  W.  pi.  1,  flga.  1-H;  pi.  3,  BgB.  1-4. 

Two  specimens  are  in  this  collection.  Ryea  not  so  nearly  fused  as  in  Ehlers's  description.  Medi&a 
and  paired  antennae  and  most  of  the  dorsal  cirri  are  of  a  brilliant  violet  color. 

AMPmHOKE  Bm^' 
Ampmnome  microcaruACulata,  n.  sp. 
Body  of  single  specimen  incomplete,  only  anterior  36  segments  preserved.    Length  ol  these,  38  mm. 
Breadth  of  head,  0.75  mm.     Body  rapidly  widenrMo  twentieth  segment,  where  its  breadth  is  10  mui.; 
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from  here  it  narrows  affain  rapidly;  thirty-Heoond  p«Kment,  5  mm.  wide.  Color  sbove,  Raal-ltrowii, 
ahading  into  ashy  gray  anteriorly;  ventrally,  ashy  gray,  Setie  long,  very  fine,  white.  Caruncle 
amatl,  smooth,  not  extending  beyond  limits  of  head  lolie.  Dorsal  i«tte  shorter  than  veatt^.  Dorsal 
dmis  arising  at  l>aae  of  tufi  of  seUe,  a  little  behind  and  ventral  to  them.  Cirrus  about  three-fourths 
as  long  as  ttetie.  Ventral  ramUH  with  a  tliicit  fleshy  liit,  from  the  dorxal  edge  of  whieh  tlie  seta;  arise. 
Ventral  <:irruH  slender,  uhurter  than  li[>  of  ramuH.  Two  tentat-leH  and  two  Hnl>tentacles  preHent,  the 
median  tentai^le  having  been  lost.  (See  fig.  32.)  No  eyat  "luld  I«  seen.  Mouth  surrounded  by  two 
eegments,  the  posterior  lip  lying  in  the  interruption  of  median 
line  of  third  s^^ment.  Gills  appear  first  on  eighth  segment,  as 
a  single  filament,  attaiuing  their  full  size  alxiut  segment  12. 
They  are  very  tDConspicuous,  lying  behind  tlie  dorsal  cirrus, 
and  in  preserved  material  almost  ivimpletely  hidden  in  the  con- 
striction between  the  st^ments.  In  its  fully  developed  form 
each  gill  is  composed  of  a  tuft  of  thick,  short  filaments. 

In  the  generic  description  of  Amphinimif  (Kinberg;  Sven- 
ska.  Vetensk.  Akad.  Ofversigt,  vol.  14,  pp.  II  to  14,  1858)  it  is 
stated  that  the  gills  begin  on  s^ment  3,     In'  (he  absence  <>(  a 

median  tentacle  and  in  the  fact  that  the  gills  ap}>ear  titst  on  tlie  ninth  w^nient,  this  siiecimen  differs 
from  the  generic  diagnusis.  I  have  regardeil  the  former  as  an  accident,  and  the  latter  as  not  of  Hufii- 
dent  importance  on  which  to  form  a  new  genus. 

Collected  from  station  6070. 

Famil)  CHRYSOPETALID^ 

BHAWAKIA  Bohiurda. 
Bhairania  ffoodei  Webster. 

Bltavania  gooilei  WelKter.  Annetlda  from  Bermuda,  p.  308. 

A  number  of  fragments,  lacking  tK>th  head  and  tail,  seem  undoubtedly  to  l)elong  to  this  species, 
though  the  remaining  parts  differ  somewhat  from  Webster's  description.  Dorsal  and  ventml  rami  of 
parapodia  separated  rather  more  widely  than  in  Webster's  description.  Terminal  portion  of  ventral 
ramus  expanded  at  base  anil  narrowing  rapidly  toward  apex.  Webster  figures  it  as  slender  and 
conical.  Dorsal  ramus  as  in  Webster's  description.  Dorsal  [lalete  in  a  row  extending  across  back,  the 
median  ones  bending  inward,  so  that  those  of  opposite  xides  overlap.  Seta:  of  two  kinds.  Those  of 
dorsal  ramus  constricted  at  base,  like  dorsal  paleie,  and  for  inner  two-thirds  of  their  length  marked 
with  the  longitudinal  and  transverse  striatlons  characteristic  of  Jatter.  These  are  figured  by  Webster 
as  smooth,  with  sharp  point  and  broad  base. 

The  setK  of  the  dorsal  ramus  are  regarded  by  Johnson  (Proc.  Calif,  Acail.  Sci.,  vol.  1,  No,  5, 
p.  162)  as  a  second  form  of  palete,  and  are  one  of  the  characters  of  his  new  genus  Jleieropak.  Tlie  data 
in  my  poeeeesion  are  few,  but  from  what  I  have  I  am  inclined  to  Ijelieve  that  Johnson's  Heter^xde 
sbonld  be  discarded  in  favor  of  Schmarda's  Bkamania.  In  the  xhape  and  position  of  the  other  seta^, 
these  specimens  agree  with  B.  goodei. 

Bhiera  (Annelids  of  the  Blake,  p,  34)  describes  fragments  of  a  Cbryaapetallid  in  which  tlie  jaleH- 
cover  the  back.     He  does  not  describe  any  other  details. 

Collected  from  Arroyo. 

Family  EUMCID^. 

KVinOE  Cartar. 

'    Eunice  omsta  Andrews. 

Eunitt  omala  ADdrewn.  Annelida  PcilycheelA  of  BeHUlnn.  N,  C.  fcoc.  U,  S.  NhL  Miu.,  vol.  14,  [i.  'J84.  isei. 
Collected    from   stations   6080,    6079,    6073,    6092;  Mayaguez;   Ponce;  sUitions  t 
a  female  with  ^gs  from  Arroyo.     In  the  specinien  from  station  6092  the  gills  b^ian  o 
meat,  instead  of  the  fifth,  which,  according  to  Andrews,  is  the  normal. 


)S6,  6091;  and 
the  sixth  seg- 
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Bumce  denticulata  W«bBter. 

Baniat  denticulata  Webster.  Aiiiidida  from  Benaiida.  Bull.  IT.  S.  Nat,  Miu.  US4. 

Webeter'B  ^Mcimene,  preserved  ia  alcohol,  were  of  a  yellowish  white  color.  One  )n  this  collec- 
tion, preserved  in  formalin,  was  a  dirty  white  through  most  of  the  body,  dorsal  surface  of  head  and 
anterior  segments  irrepiularlv  marked  with  dark  icreen  blotches,  (iills  appear  as  ungle  filaments  on 
the  twenty-eighth  uetigerouB  segment.  Head  deeply  bilobed.  Tentacles  smooth,  equal,  about  twice 
as  loi^  as  the  heail.  The  doisal  ramii-s  of  the.parapodium  contains  comb-shaped  eette,  which  are  not 
described  by  Webster.     The  head  of  one  large  Bperamen  was  mottled  with  brown. 

Collected  from  Htationn  60t>5,  tiOT9,  on  corals  at  Mayagnez,  anil  from  Enaenada  Honda  (t/Ulehra). 

Eunice  Tiolaoea-maculata  Khlers. 

Etinia  vtalacea-iaacataia  Eblers.  Annelids  of  (he  Ulake,  p.  m,  pi.  34,  i,  figs.  II.  12;  pi.  2&,  l\gs.  1-7. 

Two  long  transversely  handed  anal  cirri.  0<>llect«d  from  Eneenada  Honda  (Culebra),  and  from 
statitm  6079. 

Eunice  articulate  Klders. 
Eeniee  artieiUa  Ehlen,  Aunellili  u(  Ihi!  Blake,  p,  K3.  pi.  24.  tigi.  g,  tt,  10. 

Gills  begin  on  the  third  set^erous  s^ment.  Ehlere  says  there  are  two  anal  cirri.  Theee  have 
four,  two  long,  articulated,  and  two  very  short  ones. 

From  Playade  Ponce  reef  wascollectedaBpecimenBiiperficially  very  unlike  Ehlers'sdeecriptioQ  of 
this  species,  but  agreeing  so  closely  in  uioet  characteru  of  importance  that  I  have  included  it  here. 
The  differences  are  possibly  sexual.  The  body  is  much  larger  and  broader.  General  color,  light 
brown.  S^ments  3,  7,  8,  and  9  white.  A  narrow  brown  band  at  the  base  of  each  segment  of  antennie 
and  cirri.    A  smaller  specimen  from  station  137  ehowe  these  same  color  markings. 

Collected  from  stations  6065,  6098,  0096,  and  Playa  de  Ponce  reef. 

Eunice  aicUiensia  Gmbe. 

Eimirt  nixiUeHiii  Ehlen,  Die  BorsteavrUrmer,  p.  3U,  pi.  16,    (See  Eblera'n  paper  fcjr  referebL-ca  to  pieTJoui  lileniture.) 

In  an  animal  of  350  segments  tlie  gills  appear  first  as  a  simple  fold  on  segment  145.     Ehlers  says 

that  the  distinction  in  length  between  the  two  pairs  of  anal  cirri  is  not  great     In  the  ringle  perfect 

specimen  in  this  collection  two  of  these  are  much  longer  than  the  other  two. 
Collected  from  station  6064,  Caballo  Blanco  reef,  and  Arroyo. 

Eunice  Aicata  Ehlers. 

Eani/xjucala  Ehlore.  AiineltilB  of  the  Blalu;,  p.  91,  pt.  25,  Ogi.  R-ai. 

Ehleni  does  not  mention  the  presence  of  anal  cirri.  In  one  of  these  there  are  two  long,  rather 
fleshy  cini.     Collected  from  Arroyu,  Caballo  Blanco  reefs,  and  Boqueron  Bay. 

Eunice  auriculata,  n,  sp. 

ProBtomiuui  bili>be<I,  each  lobe  triangular,  with  apex  pointing  forward.  (See  fig.  33.)  This  lobing 
is  much  more  prominent  on  the  ventral  face.  Tentacles  compoeed  of  a,  short  articulated  liUBal  portion 
and  a  long,  smooth,  terminal  portion,  the  latter  tapering  gradually  to  the  end.  Median  antenna  very 
long,  reaching  back  to  the  eighteenth  segment.  Median  paireil  antennip  half  as  long  tui  unpaired. 
Outer  paired  antenmc  about  half  as  long  as  median.  Peristomium  long  at  sides,  deeply  hollowed  in 
front,  so  that  median  length  is  scarcely  two-thirds  that  of  side.  Meiiian  length  aliout  equal  to  three 
succeeding  segments.  Third  segment  alHint  equal  in  width  to  Biiccee<ling.  Nuclial  cirri  sniootli, 
tapering  gradually  from  a  ratlier  thick  base  to  a  sharp' y- pointed  apex.  Apex  reaching  a  little 
beyond  front  border  of  peristomium.  The  body  gradually  narrow?  tii  the  fourth  s^^ent,  and  from 
here  gradually  increoBee  in  width  to  about  the  tenth.  Prom  there  a  gradual  decrease  again  as  far  as 
thirtieth.  Thirtieth  segment  u  trifle  narrower  than  the  first.  Dorsal  cirri  very  large.  Branchiie 
begin  on  nineteenth  segment  as  a  single  filament.  On  the  twenty-first  this  has  divided  into  two,  and 
at  about  the  twenty -seventh  it  divides  again.    They  never  Ix.'come  very  complex. 

Anterior  parapodia  blunl,  with  anterior  and  posterior  litis,  the  former  a  little  the  longer  and  with 
a  rounded  lobe  at  its  apex.  (See  flg.  34. )  About  12  acicular  sette  in  the  dorsal  bundle  and  over  20 
setae  in  lower  bundle.    The  latter  with  long,  acule,  terminal  joint.    Vtntral  cirrus  short  and  fleshy; 
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farther  bach  the  parapodiuni  becomes  more  pointed,  anil  the  division  into  anterior  and  poeterior  Up« 
is  not  evident.  (Bee  flg.  3S  of  forty-fifth  parapodiuin. )  A  irtout  donoil  aciRiiluiii  and  three  Hmaller 
ventral  onee  bent  and  toothed  at  end.  Acienlip  extend  into  tho  <lorRal  c:irrus  in  all  para|iodia.  Ventral 
cirruH  Htout  and  nhurton  anterior  se^^en In  (fig.  34);  very  Nuiall  on  gioHterior  onefl  (flg.  £>), 

Sette  uf  posterior  aeKnients  of  three  kind:*,  ikime  like  those  of  anterior  segments.  In  addition, 
comb-ahaped  setse  anil  compound  sette,  with  short  toothed  terminal  joint.  (See  figs.  SSaAod  366.) 
On  the  ventml  flurface  of  the  dortial  cirrus  is  a  peculiar  n>unded  lobe,  which  I  HUppofie  must  be  a  sense 


organ,  though  I  have  not  yet  had  opportunity  for  a  careful  study  of  it  It  is  present,  though  very 
small,  on  the  first  segment,  and  becomes  very  prominent  fari^her  hack.  (See  figs.  34  and  35,  t.  org.) 
It  contains  no  pigment,  so  can  hardly  be  optical  in  tunotion.  A  more  complete  a«»unl  ie  reserved  for 
a  later  paper.'  No  eyes  could  be  dixcovered  on  the  alcoholic  material.  Jawn;  1,  long,  pointed;  2, 
right  4  to  5,  left  6;  3,  right  S,  left  5.  Dark  brown  spot  on  outer  ventral 
side  of  4. 

Color  light  brown.     The  posterior  s^ments  had  been  lost  in  all  the 
specimens.     The  animals  live  in  tubes  of  miKl  with  tbick  (2  mm.)  walls. 

Collected  from  stations  6066  and  6067. 

Eunice  culebra,  n.  sp. 

The  collection  includes  one  small  specimen  which  I  at  first  took  for 
a  species  of  Aundion.  Only  about  50  of  the  most  anterior  segments  were 
preserved;  the  most  posterior  show  a  short  outgrowth  on  each  dorsal 
cirrus,  representing  a  gill;  it  is  evidently  an  immature  Euntiv.  Head 
deeply  bilobed,  with  a  piur  of  eyes  near  bases  of  the  inner  paired  tenta- 
cles. Tentacles  slender,  unptured,  three  times  as  long  as  head.  Median  na.  37.— tUapodlum  ol  Eimia 
paired  three-fourths  as  long  as  he«d.     Outer  paired  a  little  shorter  than  rulrbra.  x  «. 

median.     Tentacular  cirri  slender,  a  little  over  half  as  long  as  buccal  cirrus, 

Parapodium  (see  fig.  37}  with  a  single  stout  aciculuni,  Donial  cirrus  long,  ventral  cirrus  short,  blunt, 
with  a  swollen  base.  Ventral  sette  compound,  terminal  joint  with  a  stout  tooth  behind  apex.  Doraot 
setffi  long,  curved,  pointed,  slightly  enlarged  near  the  end. 

I  have  been  unable  to  identify  this  species,  and  have  given  it,  provisionally,  the  above  name. 

Collected  from  Ensenada  Honda,  Culebra. 

Eunice  rubra  Grube. 

A«l«nibra  Qrnbe,  AnniiUUt  OerxtcdlaDa,  l8A«-fi7,  p.  M.    Quoted  (rom  Eh LcTS.  A»nel.  of  Blnke.  p.  S7,  pi.  M.  Oga.  1-11. 

v^y  immature,  but  agreeing  so  closely  with  this  species  in   structure  of   tentacles. 
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Eonice,  ap. 
FragmentB  of  Eunice,  too  much  injured  for  ideiitifiratinn,  were  collectud  from  Arroyo;  BtatkmB 
6086,  6062,  and  6663. 

SIOFATBA  Uoatraragei. 

Fragments  of  tiibea,  evidently  tielongiDg  to  this  genus,  were  ro1lect«<l  from  atation  fi062. 
LDHBBICONSASIS  (BlainTilla)  Ehlan. 
Lumbriconereis  porva-pedata,  n.  sp. 

Head  acute,  about  aa  broad  as  long.  Dorsal  eurfa(«  marked  by  median  longitudinal  ridge.  No 
eyes.  (Fig.  38. )  First  two  segmentA  short  and  nearly  fused,  the  line  l>etween  them  more  apparent  on 
the  side  than  elsewhere;  the  two  together  only  a  little  longer  than  the  third.  Junctions  between 
anterior  segmenls  as  far  as  ninth  not  marked  by  any  prominent  conetrictionB.  From  the  ninth 
onward  these  interst^mental  innstrictions  become  very  deep  and  the  segments  are  much  shorter,  not 
more  than  half  as  loi^  as  broad.  Width  of  body  increases  up  to  s^fment  10;  then  decreases  slowly  to 
segment  25;  from  here  the  diameter  is  nearly  uniform,  tapering  gradually  toward  posterior  end. 
8^;ment8  behind  twenty-lifth  a  little  longer  than  those  in  front. 


Parapodium  of  first  a^ment  very  amatl,  forming  a  mere  knob  an  side  of  st^ment.  Second  pais- 
podium  a  little  longer,  containing  two  or  three  stout,  hooked  seta;  (see  flg.  39),  and  two  (only  one 
shown  in  dg.  39)  long,  capillary  Bet«e  with  broad,  striated  apex.  Parapodia  of  anterior  segmentB  too 
ahort  to  be  visible  from  a  dorsal  view.  They  gradually  elongate  towanl  posterior  end,  eoming  into 
view  from  above  on  the  eighteenth  segment-  Parapodium  of  nineteenth  segment  (fee  6g.  40)  has 
rounded  anterior  and  more  pointed  posterior  lips.  Four  dorsal  broad  capillary  aelee  and  two  ventral 
stout  hooked  setro.  The  setse  of  nioat  of  posterior  s^ments  had  been  lost,  so  that  no  data  can  be 
given  concerning  any  variations  that  may  occur  among  them. 

Length.  200  mm.     Width  at  anterior  end,  2  mm. 

Color  in  alcohol,  light  yellow,  with  yellowish  l>rown  bands  crossing  many  of  the  aegnients. 
These  bands  are  very  irrt^larly  distribut«il  an<l  may  be  portions  of  the  color  of  the  living  animal 
which  had  not  been  entirely  e:itractcd  by  the  alcohol. 

Collected  from  Ensenada  Honda,  Culebra. 

Iiumbricoaereis  floridaua  Khlers. 

LumbrlcDiKnlijIaHdana  Ehlen,  Annelids  ol  the  Blake,  p.  108,  pi.  SO,  figi.  10  to  16. 

Collected  from  Boqueron  Bay  and  station  6065.  From  the  latter  locality  was  collected  the 
anterior  portion  of  another  specimen,  differing  from  Ehlers'a  diagnosis  in  the  more  pointed  head  lobe. 
(See  fig.  41. )     Since  it  agrees  in  other  reapect«,  T  have  included  it  in  this  same  spedes. 

Iiumbricouereis  maculata,  n.  sp. 

Heed  rounded,  a  trifle  longer  than  broad,  as  long  as  following  three  segments.  Suriace  uniformly 
convex,  with  abrupt  depression  at  posterior  margin.  Noeyes,  (Fig.  42,)  First  segment  twice  as  long 
as  second.     Firet  nine  segments  about  five  times  as  hrond  as  long.     Beginning  with  the  tenth  there  is 
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a  marked  increase  in  width  up  to  the  Rixteenth.  (See  Gg.  42.  j  Sixteenth  and  later  eegmeiila  about 
eiglit  tinier  broader  than  loi^.  At  about  the  ninetieth  each  Begment  becomes  longer  and  narrower. 
Middle  uf  Mu-h  Negment  marked  by  a  tranavet»e  mliarp  ridge.  Interaegmental  conetrictione  much  deeper 
in  poet«rior  than  in  anterior  segtnents. 

Anterior  parapi>dia  rather  abort.  Beginning  with  the  second,  each  lias  a  noticeable  poeterior  lip. 
Farther  back,  the  parspoilia  are  nearly  twice  as  long  an  anteriorly,  but  with  essentially  similar  form. 
The  change  in  rather  abrupt,  i>ccurring.  in  one  ^<)le<^itIlen  on  theBixth,  in  the  other  onaeventhsegment. 
I)i!»tat  portion  of  netu:  white,  as  seen  with  low  power,  in  sharp  contrast  to  darker  proximal  portion. 


— Lvmbriffoitfrfw  n 


Flif.  18,  CsplIUrr 


8et«  of  two  kinds.  Capillary  (nee  fig.  43J  Uinn,  curved,  with  mai^nal  exjionBion,  the  whole  deli- 
cately striated.  Sette  of  other  bind  with  stout,  terminal  hook  (Mee  Gg.  44).  The  hook  with  four  small 
teeth  and  with  broail  lateral  espsjision,  involving  the  entire  seta.  Both  forms  are  present  Id  the  anterior 
Begments.  At  atiout  segment  35  the  second  form  liecomes  more  prominent,  and  at  segment  42  the 
capillary  set«e  disappear.    The  otherH,  as  seen  under  low  power,  have  club-shaped  ends. 

Color  varies  from  chestnut  brown  on  the  posterior  segments  to  light  yellow  on  the  anterior.  Sur- 
face of  body,  especially  on  iiead  and  anterior  segments,  marked  with  irr^ukr  spots  of  dark  brown. 

Neither  specimen  v,ae  complete.     The  larger,  of  112  segments,  was  29  mm.   long.     The  head 
was  1  Hiu.  wide.     Boily,  without  tlie  parapodia, 
2  mm.  at  the  widest  |»rt. 

Collected  from  Puerto  Keal. 


LumbriconereiB  bilabiata,  i 


sp. 


Head  elongated,  like  that  of  /,.  fitfridana. 
(See  Sg.  45. )  First  segment  longer  than  second. 
Succeeding  segments  of  uniform  breadth,  alwut 
eight  times  broader  than  long.  Anterior  para- 
podia witVi  rather  prominent  but  very  narrow 
posterior  lip.  Farther  back  a.  thicker  anterior 
lip,  nearly  as  long  as  the  )>osterior,  makes  its 
appearance.  (See  fig.  46  of  tbirty-sijtth  parapodi 
nearly  all  been  lost.  Those  of  thirty-sixth  segment  were 
57  anterior  segments. 

Lei^h,  13  mm.    Greatest  breailtli,  1  mm. 

Color,  a  uniform  gray  brown.     Collected  from  station  6061, 

AH&BELLA  (Omb*)   Ehlsn. 


1     The  ai;iciilum  very  strong,  black.     Set»  hail 
(igureil.     S|ie<'iinen  Ininmplete,  of  only 


Arabella  opalina  Verrill. 

-  Itivtri.  Fauna  of  R.  I,  ana  K.  J„  p.  S.  1S56. 

ol  Vineyard  Sounci,  Rejil.  C.  S.  F.  V..  for  1W2,  p.  5W,  pi.  13,  llgs.  89,  TO,  1874. 
ArabrUa  •ipaliva  Verrill,  Pmc.  Ac.  Nat.  Set.  Pblla.,  p.  299.  IHT^.    Webaler  Annelida  Chslflpoda  (if  Virginia  Coaxl.  p.  242, 
1879;  Annelida  Chtelopoila  of  New  Jeriey,  p.  116.  ISsO;  Annelids  of  Provlncelown,  Repi.  li.  8.  F.  C.  ISM.  p.  7il, 
Annelid*  (mm  Bermuda.  Bull.  U.  S.  Nal.  Mus.  18W.  p.  Ml.     Andrews.  Atinellds  IMlychffila  ol  Beaufon.  Proc. 
II.  B.  Nal.  Mob.,  vol.  14,  p.  ■BV..  \«n. 

Collected  from  Puerto  Beal  and  Arroyo.    The  specimen  from  Arroyo  had  a  transverse  row  of 
brown  spots  across  eaiJi  segment  of  the  jHMterior  end  of  body. 
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HlCntlOV  Kinbarg. 
Hicidion  brevia  Khlerx. 


Collei'tiHt  fniTTi  Htatii^n  H01V>,  Mayaguex,  Prierto  Htnl,  ('al>alli)  Blanco  rttf'fH,  an<)  Rneenada  Honda, 

Culebra. 

LTUDICE  a»T. 

Iiyaidice  sulcata,  ri.  tii>,' 

Head  .leeply  liiloljeil  (fiji;.  47).  (/,.  ii-X/ifci  Khleiy,  Aiin«'li<lM  ..f  Blak<>,  p.  100,  to  whinh  it  aeems 
to  )>e  i-l(iBely  relat«il,  Hhiiwe  no  traco  of  Lhin  lobin);.) 

Tentwliw  Ihnx:,  middle  one  the  longCHt.     Eymdark  j 

brown,  jiut  outtiide  of  out«r  aiitennH>.  Koui^hly 
(;rescenl-shiipe<i,  posterior  end  of  crescent  the  larijer. 
Perit^mium  about  four  liineH  wider  than  long.  Seo 
onti  moment  about  half  oh  lung  ae  l>u(H:a1  and  Mi^htly 
wider.  Successive  segments  widening  gradually  to 
the  Mixth,  which  is  aa  wide  as  greatewt  width  of  IxMiy. 
Para|Hxlia  first  appear  on  third  aegment.  Anterior 
parapodiuin  uniramous,  with  dorsal  capillary  and 
ventral  jointed  setie.  The  lerminal  joint  hIioiI  and 
toothed  (llg.  47a).  A  single  aciculum.  Posterior 
parapodia  with  two  acicuUe  and  comb-shaped  Betip 
(fig.  4tt].     In  other  respects  tike  anterior  ones. 

The  ape<'imen  wae  incomplete,  having  loHt  the 
IHiHterior  end;  102  eegmentii  present.  At  the  head 
llie  animal  was  2  mm.  in  diameter;  length  23  mm. 

This  differa  from  /..  nolata  in  the  cleft  condition  of  the  cephati<-  lolie  and  in  the  presence  of  comb- 
ehaped  setie  on  popterior  parapodia.  .interior  end  ileep  redillsh  brown  (in  formalin).  Cephalic  lobe 
and  tenlai^les  \'ery  light  br«wn. 

Collect«d  from  reefs  at  Pone*;  and  Htation»  tKKB  and  f(07«. 

Family  ULYCERIl)^. 
OLTCEBA  lav. 

Olycera  abrauchiata,  n.  Hp. 


Ftg.  47n,  VenlTHl 


I.  ti.—Lytidlce 


e-thini 


lleail  of  usual  form,  narrow,  not  noticeably  heKuienteil.  about  oi 
prolHtscis.  Four  deli<ate  tentacles.  ProlxMcis  smooth  at  baiie,  but  for 
greater  part  of  its  coutwt  covered  with  minute  jiapilla>;  at  en<l,  with  a  row 
of  much  larger  papilla;.  Foiirslroiig,  black  teeth.  Segments  biannulate, 
increasing  gra<lually  in  width  np  to  alxiut  the  twenty-Afth,  which  ie  five 
times  broader  than  long.  From  here  the  bo<ly  gradually  liei'reaMes  in 
width,  that  of  posterior  st^menta  equaling  their  length.  Two  anal  cirri. 
The  parapodium  of  the  twenty-fifth  >*egment  is  equal  in  length  to  about 
one-fiftb  of  the  diameter  of  the  body.  Those  of  the  poeterior  end  of  the 
body  equal  in  length  to  whole  width  of  body.  The  anterior  end  of 
body  cream  color,  posterior  end  much  thinner  and  transparent.  Para- 
podium of  fliBt  B^nieiit  very  small,  others  increasing  in  length  up  to 
the  twenty-seventli.  Each  (fig.  49)  with  two  rounded  posterior,  and  two 
much  longer,  pointed,  anterior,  lips.  The  ventral  clmis  is  broad  with  an  "^ '"'' 
acute  apex;  doisal  cirrus  small,  rounded,  situateil  on  the  body  wall.     A  dorsal  and 


Fio.  19.— PHraportliim  ol 
abranehiala,  d.  c.  uid 
■al  and  ventral  cirrl^ 


ventral  acicalam 


I  SllKI 


>r  Ihio  1 


lo  the  TurbvllHrla.  Netneriluen,  a 
ThtB  paper  [x  not  acmmpitDlcd  bjr  flgurca.  I>i 
be  Identical  witb  Verrill's  I.uiidia  biUAata. 


itm  sent  lo  Ihe  printer,  I  hare  received  Irom  Pro 
d  Annelldn  of  tbe  Bermndm.  Tnina  Conn,  Acad, 
frcpDi  the  deifciiptionii  1  am  incline*]  lo  IwilevG  th 
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Setie  of  two  kindH.  Doraal  mini  xiinpip,  long,  xmooth,  curving  gradually  lo  &n  a<:ut«  point. 
Ventral  ones  rompound,  the  terminal  artioulatiomt  long,  tapering,  slightly  ciirveii,  with  miniit<> 
denticuUtions  on  their  poni'ave  edge.     There  are  no  gills. 

Collect«d  from  Arroyo. 

aiycera  teaselata  (Inihe. 

fl^rtrro  tatfiaiA  Gnibe,  Arclilv.  f.  Nflturjewh.  Jhrg.  M,  1M3.    quotwt  rnini  ¥Mm.  \tw  HonU-nwrtmivr,  p.  86R.  pL.  U.  Hkb. 
i.  ».  33.  and  M. 
Collected  h«m  otationa  (WK,  flOW,  Kn«ena.la  Il.mda  (Cul.'bra),  I'uert.i  Real. 

OOHIADA  And.  at  ltilD«-Bd. 

Ooniada  oculata,  n.  h]>. 

Head  of  ten  tt^mente.  A  pair  of  eyct*  in  flrwt  and  in  anlerior  jxirtiou  of  eighth.  Tenth  segment 
carrying  four  tentacles.  ( Fig.  50. )  BaMti  joint  of  h'ntBcle  liingi^r  than  tenth  segment  and  newly  as 
great  in  diameter.  Terminal  joint  ol  tentacle  small,  rounileil.  I^ength  of  60  scgmentx.  in  mm. ;  width, 
1  mm.  Anterior  paraiKxHa  nniramoua,  with  rounde<l-t]at  cliirsal  and  ventral  c^irri.  TVirsal  Hmu  a 
little  ihorter  than  the  pata|indiuni ;  ventral  cimis  tvimewhat  longer  ( fig.  51 ).  At  sbont  the  thirty-sixth 
segment  the  dorsal  ramus  appears  (fig.  52).  Thia  in  BnwU,  with  a  very  few  stout  setffi.  Setie  of  ventral 
nunus  compound  (fig.  S3,  of  a  lateral  seta).  Terminal  joint  of  me<tiiim  onen  much  shorter  than  those 
of  the  lateral.     Colur,  light  brown.     On  vfntral  surface  a  reil  spot  in  center  of  eacli  segment. 


Thi8seera8elo8elyrelateiltoff.yra^(/w(Websler,  Annelids cifPn)vini'etown,  U.S.  K.  C.  Kept.  1881, 
p.  723.  Eoiie  ffracUii  Verrill,  Invert,  of  Vlncyanl  Siuind,  [i.-tIW),  hut  differs  in  having  antennae  with  two 
instead  of  three  articlei'.  in  greater  nuintter  of  segments  in  the  hewl,  and  in  the  larger  size  of  the  eye*. 

Olleeted  from  Htati<in  6064. 

FaiDil.v  ARICIIU^. 

ASIdA  8bt. 
A.ricia  cirrata,  u.  >•[•. 

Head  airul«,  without  eyes  (Bg.  54).  Uuccal  segmental  long  oh  first  Iwosegments.  Bodynarrow 
ant^riorly,  rapidly  wideningso  that  posterior  end  isnearlyfourtimeMlireadlh  of  anterior.  FUtdorsally, 
rotmded  vcntrally.  Dorsal  [K)rtion  of  first  sixteen  s»!^ment«  with  very  hroa<l  sj^ce  between  pBrap(HliH 
of  the  two  side«.     At  about  the  sixteenth  s^iment  this  spat^  liecomes  very  much  narrower. 

Anterior  parapodia  small,  with  dorsal  bundle  of  long,  delicate,  toothed  setjc  anil  a  ventral  vertical 
row  of  very  stont,  brown,  slightly  curved  setn'.  A  few  capillary,  like  the  dorsal  setie,  are  found  among 
thc«e  (fig.  55).  Farther  back  this  ventral  row  is  replaced  by  a  prominent,  cylindrii'al,  ventral  raniuu 
(fig.  56).  In  one  specimen  this  change  o<'<:urred  on  the  seventeenth,  in  another  on  the  fourteenth, 
and  in  another  on  the  twentieth  setigerous  segment.  Both  rami  carry  long,  deltiste,  I'apillary  setie, 
though  they  may  lie  absent  from  the  ventral  ramus.     I  U'licve  that  they  are  normally  present,  but 
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easily  Imaik  away.  FarthiT  Imck  tlm  Kettu  in  each  mmiiH  liecome  very  much  ^'t^)llle^,  irnt  so  long,  ha\-e 
a  hrown  ivilor  and  wiiocith  iiixi"^-  I>i)rB»i  rirri  appear  first  mi  third  sotifteroiw  Hiyiiient,  ut  firrt  rather 
xhort  an<l  eyliiidri(«l.  increasing  rapidly  in  length  to  about  segment  16.  A  eiiriiiuH  ahnormality  ia  the 
bifid  or  trifid  end  at  many  of  thece  cirri  on  the  B]ierimen  from  Htalion  13fl  (flg.  57),  Brancbia  appear 
first  inline  H|ierimpn  on  iHitteentb  peligeronw  wegnient;  in  another  on  livelfth  xetigeroiiB  segment:  they 


i>adlum.  ■:  X;  br.,  brau.'h 


are  Htuall  at  firet,  n-radually  increaKinj;  in  mm  up  t")  the  twelfth,  which  ii*  fnll  cize;  very  promini^iU, 
flat,  with  aculv  tilw  (Sg.  56,  hr. ). 

Color  ill  plaeeit  bright  refldish  brown;  elsewbere,  yellnwiHh  b^>wn, 

Specimena  inciiuiplete.  One  of  75  H«^mentii;  length,  SO  niiii.;  width,  :l  mm.;  at  narrowest 
point,  2.5  lum.     (Jollected  from  HtationH  6061,  6066,  and  6067. 

AKICIDEA  Wabiter. 
Aricidea  alata.  ii.  Hp. 

Head  rounded,  Bmootb;  two  very  lar^  irregidarly  whapeil  eyes.  Median  teDt&cle  str&igbt,  * 
conical,  reaching  to  anterior  Imrder  of  eye.  Flrrt  ncgnient  with  [•ara]iodimiL.  On  the  HefT>nd  the 
broad,  flat,  dorsal  cimw  ("second  giU"j  liecomew 
prominent,  and  from  the  third  on  theee  are  very 
large,  coverii^  a  laige  jiart  of  the  l)ack  (fig.  58). 
They  do  not  lie  flat  on  the  <ioraal  Hurface,  but  are 
elevated  a  little  alwive  it  Bepnning  with  the 
necond  and  ending  with  the  thirty-ftret,  the  Ion);, 
iwnical,  dorsal  gillB  ari»e  from  tbe  dorsal  edge  jiiHt 
to  the  median  edge  of  tbe  ilorsai  cirruw.  Tbe  latttT 
iipreail  out  like  broad  wingH  on  either  Bide  of  the 
Moment.  In  front  of  each  in  a  row  ol  Htiiut,  golden 
yellow  Witw  (lig.  M).  Tbe»n  are  iiurved,  tapering 
gradually  to  a  sharp  a|>ex,  and  marked  by  longi- 
tudinal striatiouH  (fig.  !Vi>).  Ventral  rauiUB  with 
broad,  flat  p()Ht«rior  hp  { "  third  gill " ),  with  sela; 
like  doreal.  Towanl  [Hifterior  end  both  second 
and  third  gills  become  much  Ivna  prominent,  and 
the  wtie  are  fewer  in  iiumtier.  Large  booked  oetif 
appear  in  the  ventral  ramus  (fig,  60).  Throughout 
greater  part  of  lunly  a  <leli[»te  longitudinal  band  nf  i 
of  succeHHive  fraguientx,     CiiKir  white, 

A  single  iiicoinpletA!  Hpecilneli  of  54  segmentx. 


Hide,  uniting  tlie  parapodia 
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AHTHOBTOIU  SohmardK. 
Anthostoma  romosum  Srhniarda. 


m  Scbmalrta.  Neue 


n  el  Ids  [mi 


So  far  aH  I  cati  tell  from  Schmarda's  brief  description,  thexe  belong  to  his  apeciea.  Head 
roimdeil,  almost  semicircular  iii  form.  ProbosciH  in  form  of  threv  broad  platen,  one  much  larger  than 
the  other  two.  Each  much  eulxlivideil,  colorleas  at  babe,  dark-brown  at  apex.  Body  very  much 
flattened  and  broad  back  to  segment  34,  with  very  abort  gills,  leaving  more  than  half  the  dorsal  wuriace 
exposed.  At  about  thirty-fourth  segment  it  beconit*  narrower,  looting-  an  if  dorsal  surface  of  para- 
podium  had  rolled  upward,  and  the  gilla  elongate  no  aa  to  ci)vcr  whole  of  denial  surface.  The  gills 
he^n  on  the  fourth  setigerous  segment 

If  1  have  correctly  idenliflcil  this  specimen,  Sc)imarda't<  description  and  igaxe  of  the  )>arapodiun? 
applies  only  to  the  posterior  st^ments,  and  here  the  dorsal  gill  is  relatively  too  small  in  his  figure. 
Anteriorly  the  parapodla  contain  from  9  to  13  stout  si-tic.  Only  at  the  iKieterior  end  is  the  number 
Hs  low  as  4,  aa  Schmarda  has  described. 

Collected  from  Arroyo  and  Jioqueron  Bay. 

Anthostoma  latocapitata,  n.  sp. 
Head  nearly  four  times  broader  than  long,  anterior  edge  nearly  i^traight,  angles  rounded.  No 
eyes.  (Fig.  61).  First  segment  twice  as  wide  as  head,  second  segment  (first  setigerous)  a  little  wider 
than  first,  and  succeeding  segments  of  equal  width  with  Ibis,  liack  to  segment  2H.  Here  the  body 
narrows  very  slightly  and  remains  of  a  uniform  width  throughout.  Setigerous  segnients  as  far  as 
twenty-third  (Qg.  62),  with  a  broad  dorsal  cirrus  (  "se(»ndgill")  and  dorsal  bundle  of  long,  delitate 


Fig.  01 


setse,  each  with  numerous  fine  parallel  transverse  markings  (fig.  63),  A  single  one  of  these  was 
bifur(»led  at  end  (fig.  64).  On  ventral  ramusa  prominent  )HiHterinr  lip,  its  dorsal  angle  prolonged  into 
a  conical  point  (fig.  62).  This  lij)  is  inarkwl  off  jmsti^riorly  by  a  short  constriction  from  the  para- 
podium.  Ventral  setce  very  numerous,  forming  a  dense  coriil)-shaiied  row.  Setiu  stout,  narrowing 
rapidly  to  an  acute  point,  which  may  be  lient,  or  i^ompletely  curve<l  on  itself,  the  stem  marked  with 
numerous  transverse  lines  (fig.  65).     In  figure  of  {laraiHKliuni  cmly  a  few  of  these  are  n-presented. 

Dorsal  gills  begin  on  sixth  segment.  They  are  linear,  with  acute  apex.  Behind  twenty-third 
segment  the  ventral  row  of  set*  becomes  much  shorter,  and  throughout  the  greater  part  of  the  body 
the  posterior  lip  of  ventral  ramus  is  o\'ate  with  acute  tip.  Anterior  lip  more  prominent  than  anteriorly. 
Setae  of  ventral  ramus  of  two  kinds.  A  few  (two)  blunt,  rounded,  hardly  reaching  beyond  apex  of 
anterior  lip,  and  l«n  to  twelve  delicate,  long,  finely  toothed,  with  transverse  lines  like  those  of  anterior 
dorval  Bet«.  Dorsal  cirrus  shaj>ed  like  anterior  ones,  but  much  smaller,  and  d'lreal  gill  proportion- 
ately much  lar^r  than  anteriorly.  Very  thick  at  base,  tapering  rapidly  to  ajiex,  and  extending  for 
one-quarter  of  its  length  beyond  dorsal  cirrus,  fn  the  presen'ed  si>ecimen  these  dorsal  gills  are  lietit 
backward  and  sightly  outwanl,  leaving  dorsal  snrface  of  iMxiy  uiicovereil.  l*rol>oscis  only  slightly 
protruded,  edgee  of  protruded  portion  ramose. 
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Color,  light  browD  tv  gray,  with  darker  epotK  doraally.  A  lanc^  dark  Hpot  in  front  of  dorsal  gill 
on  either  side. 

The  collection  i^ntained  3  /raituente  from  Hucareo.  Two,  apparently  from  the  ttune  specimen, 
were  50  and  44  mm.  in  lenf^h.     Posterior  end  not  pre«or\'ed.     <ireateAt  breadth  4  mm. 

Family  CIKRATUUD/E. 
CIXBATULUB  L*m. 
Oirratulus  melacanthua  I 
dmhihit  mrlarantlaui  Orube,  Dip  Fkmllle  i<'r  ClmitiiKilen: 
Gfwilwhaft  lln  Jahrv  MTi.  p.  31.    (t<loU«l  rrciDl  El 

Head  segment  too  liadly  niiitilated  fur  iilentitlcation.      1 
the  stnictnre  of  tiio  para|KHliniii.     Collected  from  Gitanicn  Bay. 

Oirrotulna  ni^romaculata,  a.  «\i. 

Body  dhort,  10  mm.  in  length,  rather  less  than  2  nun.  broad  in  widext  portion;  tapering  grad- 
ually toward  either  end,  anterior  end  much  more  blunt  than  poeterinr.  Head  rather  thick,  rounded, 
mueh  narrower  than  xegmenta  immediately  behinil  it  (fig.  66). 
S^mente  very  short,  their  liinite  diffienlt  to  make  out  in  con- 
tracted alcoholic  material.  Sette  in  two  bundles,  the  dorsal  rather 
longer  than  ventral,  all  very  delicate,  capillary,  and  difficult  to 
see.  From  the  fifth  or  sixth,  or  poenbly  both,  the  donttl  gilk 
arise  on  either  side  (fig.  60).  These  are  long  and  thick,  nearly 
half  the  length  of  body.  There  are  at  least  four  on  a  side,  more 
or  lees  united  at  their  bases  (only  three  xhown  in  the  figure).  At 
intervals  along  the  baclc  appear  the  much  mure  delicate  lateral 
gill£.  These  break  away  ev  easily  that  it  Is  impossible  to  nay  how 
many  are  normally  present.  In  one  of  the  two  specimens  in  tbic 
collection  there  are  five,  the  last  arising  tlireie-fuurths  of  tbi- 
distance  from  head  Ui  tail. 

Color,  ventrally  white,  with  a  decided  brownish  tinge  dor- 
sally.  Whole  body  spotted  with  irre^lar  black  marki,  especially 
numerous  along  the  mid-dorsal  line.  The  tlorsal  gills  are  white, 
with  numerous  black  hands  (fig.  66).  The  lateral  gills  are  cov- 
ered with  minute  brown  spots,  except  for  a  colorless  lian<l  near  the  a|iei.     Kxtreme  tip  of  gi 

Collected  from  Rnnenada  Honda,  Culebra. 

Cirratulua  aloi^atua,  n.  sp. 

Hea<i  short,  conical  (fig.  67).  The  three  folluwing  Begmeuts  nmocith,  rather  long,  limits  between 
them  nut  sharply  marked  off;  without  appendages.  Set»e  begin  on  fourth  segment;  from  here  Be%- 
ments  increaiw  rapidly  in  width  up  to  tenth, 
and  from  there  decrease  In  width  for  a  short 
distance,  then  remaining  of  uniform  breadth 
to  posterior  end.  No  eyes.  Lateral  gills  as 
long  delicate  cirri,  easily  broken  away;  only 
a  very  lew  remained  attached  in  the  single 
specimen  at  my  disposal.  After  about  the 
fiftieth  B^nient  the  hoAy  becomes  very  thin- 
walled,  and  is  much  coiled.  SetH'  in  two 
rows,  long, delicate,  capillary  (fig.  67).  Color, 
yellowish  brown.  Gills  a  ilarker  brown. 
Length  60  mm.  Breadth  at  widest  portion, 
2  mra. ;  at  narrowest,  1  mm. 

From   the   structure  of    the   gills   and 
arrangement  of  the  eette,  I  have  included  this  s|>ecimeii  provisionally 
the  gills  had  been  lost  to  make  the  identification  |ioi>itive. 

Collected  from  Ensenada  Honda,  Cultlira. 


of  Clrratubu 


I  this  genus.    Too  many  of 
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Family  CH^OPTERID^. 

PHTIlOCEXTOPTIBns  Ornb*. 

Fhylloclmtopterus  claperedii  (7)  Mclntoeh. 

It'lDUHh,  (^hullengor  Repurti*.  vol.  Xli,  it.  371:  i-l.  I-S,  Rgs.  9,  10«  IDa,  II;  pi.  M,  Ag.  I;  pi.  24a. 

Tubes  of  this  )^dub  were  iiicludeii  iii  this  <x>llectioii,  uciil  a  few  o(  these  <-uiittuneil  fragmente  of 
the  animala.  A  single  speciiueD  retained  enougli  of  the  anterior  H«^nient8  for  Miniparieon  with 
Mcintosh's  deemption  of  this  species,  and  the  poiats  of  agreement  were  so  many  that  I  have  placed 
them  here,  though  it  is  not  impoesibit;  that  specific  diiferences  woidd  be  found  if  ix>mplete  specimens 
were  available  for  coinpaiieon.  Figs.  6Sa,  68b,  SSc  show  cliamcteristic  setie,  Rg,  6Sn  showing  the 
dorsal,  and  Ag.  6Bc  the  ventral  one,  fig.  6SJ>  being  intermediate  in  position  between  the  other  two.  The 
"tooth-like"  brown  spines  were  also  present. 

Collected  from  stations  6066  aixl  0075. 

Family  TEKBKELL1[).€. 

TBBXBELU  KklBKrra. 

Terebella  anuulifllis  linil)e, 

nrtbdla  mmuHIIUi  Urubv,  Jahrertieritht  dei  SchWn.  <!i.'m.'11iic1i.  Natiir.,  Sirt.  flir  1K71.  p.  49.    Quoted  [rum  Orube.  AnnuIsM 
SemperUrui.  p.  22!i,  pi.  13.  ng.  2.  tS78, 
Collected  from  Ensenaila  Honda,  Oulehra;   Arri)yi);    I'om-e;  Mayagnez. 
Terebella  varie^ta  (iru>>e. 
nrrbfOa  variegala  Unibt'.  ModhIhI).  cI.  BerL.  Alud.,  ISm.    Quoted  Irum  Orube.  Ann.  HvDip.  p.  'OJ.  pi.  IS.  Kg.  3.  ISTS. 

The  original  description  of  this  species  was  inaccessible  to  nie.  It  apparently  confonns  to  the 
dii^ods  given  by  Grube,  loc.  cit,,  second  reference.    Collected  from  Guanica  Bay  and  reef  at  Ponce. 

Tarebella  turgidula  Ehlers. 

TenAeOa  taiyidtUa  Ehlen,  Annelids  or  the  Blake,  p.  241,  pi.  Hi.  Bgs.  l-«. 

According  to  Ehlers,  this  differs  from  the  generic  description  in  having  18  bunches  of  capillary 
Bet«.  All  of  the  Porto  Rico  specimens,  which  agree  very  cloeely  in  other  respects  with  hie  descrip- 
tion, have  17.  Gills  with  very  thick  stem,  branches  very  arborescent;  anterior  pU  largest,  the  next 
three-fourths  size  of  first,  the  third  very  small.  In  Ehlers's  type  specimen  the  thinl  left  gill  was 
not  present.  In  a  specimen  from  Playa  de  Ponre  the  first  right  gill  had  been  lost,  not  even  a  scar 
showing  the  point  of  attachment  remaining.  It  either  had  not  developed  or  had  broken  away  so 
long  l>efore  tlie  animal  was  killed  that  the  wound  had  entirely  healed.  I  would  suggest  that  the  loss 
ol  the  third  gill  in  Ehlers's  type  specimen  is  a  similar  indi\'idual  variflti<)n. 

Collected  Irom  Playa-de  Pont'e  and  froiu  Ensenada  Honda,  Culehra. 

Terebella  sp. 
From  Mayaguez  Harlior  was  collected  the  [sisterior  imrtion  of  a  Terebellid,  which,  on  account  of 
the  loss  of  the  head,  could  not  Im!  identified.     Posterior  segments  Ihln-walled,  much  'swollen.     Color 
in  formalin,  a  dark  purplish  l)rown. 

PHEHACI&  Onb*. 

Fheoocia  robuata  Gnilie. 


Gmbe's  description  says  that  only  a  very  narrow  space  sepaiates  the  gill  filamenta  of  the  two 
sidee.  His  figure,  however,  shows  a  considerable  space  between  the  bast*  of  these  filaments.  The 
Porto  Rico  specimens  agree  in  this  respect  more  closely  with  his  figure  than  with  his  description. 
Shell  covered  with  numerous  flat  calcareous  ]>lates.      (Bryozoa skeletons.) 

Collected  from  Puerto  Heal;  station  6065,  Boi|ueron  Bay.  From  another  bottle  the  locality  label 
was  lost  in  tiansfening. 
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TBBLEPttS  Halmgran. 
ThelepuB  crassibruicMatus,  ii.  gp. 

Head  not  ei^pecially  jirominent,  with  mw  of  wry  iiumenxis  fye-spots  just  under  the  liilm  ..f 
disk  (fig.  89).  Tenla«;lea  very  thick,  about  aw  long  a.-  lirat  ten  \>n,\y  a*!gmenl8.  Four  on  a  ride.  Brani-I 
in  two  tranwverce  rows  on  eetxiuA  and  third  «■){-  * 

ineiits  (countin);  tho  head  an  firet).  ThoHo  of 
second  xeti^ment  live  Htraiglit  thick  filanienbt  in  a 
tninaverHe  row  on  eit)ier  side,  more  or  Igbs  fused  at 
their  hascH  (fig.  TO).  Branchi^  of  third  uegiuent 
similar  to  tliose  of  second,  liut  each  compuned  of 
only  three  filamenlB  on  a  side,  filaniente  more 
delicate  and  not  more  than  ttiree-fourthtiae  long 
OB  anterior  gilU.  Capillary  setie  begin  on  third, 
uncinate  on  fifth  Bcgnient.  Posterior  portion  of 
liody  broken,  but  apparently  both  kinds  of  seta; 
are  present  on  all  aegmentB.     Uncinate  sette  with 

one  Htrong  terminal  tooth  and  two  lat<'raHy  jilaced  smaller  teeth  (fig.  71).    On  the  thorax  each 
m  marked  with  parallel  linee,  fonning  a  nnrtangular  plate  (fig.  99). 

Family  A  MPH  A  RET  ![).€. 
AKEICTEIS  Onba. 


"  AmphaieU."    Prom  Uie 


Amphicteis  iiaauta,  Ehlers. 

.McUit  luuuta  EhWrs.  Aiiw}liix nt  Ibe  Blalcc.  p.lS'i.  pl.»,  dia.  1-6.    (EbJen'r  plab 
ronleit.  Cbia  is  evidenlly  a  misprint.) 
A  eingle  specimen,  labeled  "Sta.  6055,  Aguaililla,"  evidently  of  this  Bj>ecies,  though  the  charac- 
Ktic  paleie  of  the  aecund  xeitment  had  been  lost.     Only  the  14  anterior  segmenta  were  preserved. 

Family  AMPHICTENID^ 

FBCTIRASIA  Idim. 


Pectinaria  ^uldii  Verrill. 
loj-ard  Sound,  p.  612.  |i1.  IT,  figs.  87.  g!a. 


rfuun,  SmlUiiKiTilBa  CciiilrlbutioDB. ' 
S,  F.  C.  Rcpt.  tor  1880,  p.  TSl.    Aiidr 


agoiOdh  Verrill,  Invert. 
FeMnaria  helfftm  Gimld,  Invi-it.  of  Mugs.,  1 
P.  nuHomui  (Gnibe)  LcMy,  Invert.  F^una  ot  Coaals  ol  K.  I.  mic 
P.  granlamtira  (Orube)  Stlmpwin,  Marine  Invert.  Faunn  nt  Ore 
(Xtlailda  gniildU  Viebsler,  AnnclMa  Cbietopoda  Cmm  Pruvinc^e 
PeHinaria  goaUiii  Vvrrill,  Nuw  England  AniiKllda.  pt.  1.  p.  28T, 

Bwiufon.  s.  c  p.  -sn. 
These  are  larger  tliaa  the  eiwdmena  dem^rilieil  by  Verrill,  reaching  a  lei^th  of  fi4  uun.     From 
Ensenada  Honda,  Culebra,  and  irtation  0055. 

Family  CAPITELLID/E. 

DASTBRAHCHDB   Orab*. 

Baaybranchua  umbrinua  Grube. 

Z>af(rftruiir-Aiu  umhrfniu  Urtihe.  AiiniilHia  Semperluim,  p.  I:t9. 

(Tollected  from  stationn  SOtii,  6062,  6066,  and  Boqueroii  Bay. 

Bacybranchu*  luuulatus  Ehlera. 
DatybroMeliw  Innabaat  Kbiera.  Annelidaoflhc  Blake,  p.  17-1,  pi.  -111.  Ope.  .1  li>  9, 

('iillwte<l  from  Puerto  Real  and  Arroyo. 

With  these  I  have  includwi,  rather  doubtfully,  two  Hinall  specimens  from  station  6061  and  one 
from  station  (1055,  which  tieem  to  me  to  be  probably  the  young  of  this  species.  They  differ  from 
Ehleru'  diagnosis  in  that  16  segments  bear  capillary  setie,  the  last  three,  tiowever,  being  very  delicate. 
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DasybranchuB  rectus,  n.  aji. 
Anterior  portion  of  13Hegiimnts,  the  first  entirt;  the  wH-imd  bianniilat*d  teiow,  the  nat  dictinotly 
biannulated  above  and  below  (fie-  72).  Ophalir  lotie  triangtilar  (not  tiliown  in  Htfiire),  with  tihmt 
point,  and  on  either  ^iile  a  darli  [ut^h  coiiiiKHMid,  an  wen  under  liigh  i>ower,  of  a  ^rt«t  many  irre){ii- 
iarly  shaped  pigment  pjKita.  (EyeM. )  Second  Begnient  at>oul  six  tinieM  hroader  tliaii  lonit.  BeKinninK 
Tvitli  the  second  and  ext^ndin);  to  and  including  the  thirteentli,  t-ai-h  sepnent  lias  fonr  Imndief  of  selii-. 
Seta  bundle  very  short,  w)iit«,  arising  from  the  ^troove  A'hii;li  divides  the  segment  into  annuli,  and 
witli  a  dark  pigment  )iatch  at  base.     Setu-  ex- 


tremely del  id 


K  portion  of  Datvbranr'liiu  ro 


•,  needle-shaped.     Anterior  seg- 

in  size  up  to  the  fifth  and  then 
elowly  deorealte  in  diameter  to  the  fourteenth. 
Doisal  surfai'e  o(  flrat  five  segment^'  divideii  bv 
anastomoeing  lines  into  numerous  small,  hex 
agonal  or  pentagonal  areas.  Pharinx  Ihm 
walled,  with  numerous  delicate  papi  I  lie     Second  fio.  ' 

portion  of  body  slightly  wider  than  s^nnents 
11-13  (fig.  72).  Tori  rather  protnment,  meeting  \entrally,  hut  with  a  considerable  space  betwt*n 
their  doi^al  ends.  Dorsal  wall  of  st^nient  lietueen  tori  rather  thin  an<l  protruding.  This  lie^'onies 
more  noticeable  farther  l«(k,  where  the  whole  wall  is  very  transparent  aJid  thin,  and  the  intextinal 
eontentJ)  are  eaiiily  seen  thmuKh  it  Auleriur  [lortioii  of  l>o<ly  is  mucli  straigbtt-r  than  in  other 
species,  and  there  are  not  so  gn«t  diSerencen  in  the  diameter  of  different  segments.  Uncini  awl- 
sbaped,  slightly  curve<l  at  end  and  fliarp    Not  toothed. 

Collected  from  stations  6055,  6061,  and  Riisenada  Honda,  Cnlebra. 

Family  OPHELIID^. 

AmoTBTTARE  Batbk*. 

AmmotTTpfuie  flmbriata  Verrill. 

The  eyes  describe<l  by  Verrill  were  not  to  be  seen  in  these  specimens,  but  in  other  respects  they 
agreed    with  his  description,     Oillected  from   Ensenatla  Honda,  Culebro,  and  from  stations  6093, 


!,  6096,  and  S 


Family  MAlDANIDyE. 


CLTKKFBLLA  Tenlll, 
Clymeuella  torquata  Verrill. 

Clffmtnr  lorqualui  Lcldj-.  Mniiae  lovcrl.  VviTiii.  of  R.  I.  and  N.  J.,  p.  14;  Jour.  Acail.  Nat.  Hcl.  Phlla..  lA  fvt.,  vol.  3,  p.  116, 
Ctymenetlu  lorquatayviriW.  Invert.  ofVlneyBnl  Sound,  p.  61W.  pi.  U.flpi,  71-73.    Wolwler,  Anocl.  Cti*t.  Virginia  Coasl,  p.  »i. 

.Kn  incomplete  specimen,  lacking  the  anterior  end.  frotti  Playa  de  Ponce  Keef,  and  an  anal  funnel 
from  station  6055. 

CLTIIEHX  Bav, 

Clyiaene  cirrata  KhIerB. 

aymmt  eimla  Ehlew,  AnnelidK  ol  [he  Blste,  p.  1B2,  pi.  <6,  Bgii.  10  Ui  13. 

Four  incomplete  specimens,  all  with  the  posterior  ends  lost,  were  uillected  from  station  6055 
ClTineiie  cin^ulats  IChlers. 
aymciu  cingtHaia  Ehlen,  Annelids  oi  the  Blake,  p,  »6,  pi.  J",  flgti.  '•  lu  6, 

Collected  from  station  6069,     Another  from  station  6068,  marked  "water  haul,  <lreilge  foule<1," 
very  poorly  presen-ed  and  lacking  both  head  and  tail  segments,  is  prolmbty  of  this  spei'ies. 

Two  small  specimens,  marked  ''Aguadilla,  6055,"  agree  with  the  aljove  in  the  shape  of  the  head, 
hut  lack  the  collar  on  the  fourth  segment,  ami  the  teeth  of  the  uncinate  setie  are  much  less  developed. 
From  their  small  size  I  have  considered  them  immature  specimens  of  C.  cini/vlata. 
Clymene  sp. 
Fragments  of  a  specimen  of  this  genus,  of  a  different  species  from  the  alxive,  but  too  mui'h  injure<l 
for  identillcfition,  were  collected  from  Ensenada  Honda,  Culel)ra. 
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racnily  CHLOR^MID/E. 
STTLAROn>BS  CUparM*. 
Stflaroidee  glabra,  n.  sp. 

A  aingle  spwiitnin,  to  which  I  have  given  the  above  K[ie<-ifl(; 
The  head  bad  be<-n  more  or  lees  mutilated.  An  outline  tlrawin); 
ul  its  present  appearance  ia  given  in  flg.  7rl.  The  probodciB  hail 
been  broken  away  before  the  drawinft  could  b<'  iiuuJt',  anil  is 
drawn  to  twice  the  eame  Male  ae  the  rest  in  Sg.  74.  It  if  thick, 
with  sides  much  wrinkled  and  folded  over.  SetaMif  fintt  three 
eegnients  long,  reaching  tn^yund  head.  .Apparently  a  greater 
number  of  setie  on  firsrt  than  on  succeeding  wgmentf,  hut  so 
many  of  the  latter  were  broken  that  this  is  difficult  to  dctenuine. 
On  eecond  and  auc<;eedin)c  t*gtnentH  ii()rBal  ami  ventnil  »etsp 
bundlee  are  separateil  liy  a  consideralile  xpace.  Dorsal  Hedi'  much 
smaller  than  ventral.  All  eette  niarkt^l  with  tranaverne  line:<. 
(See  fig.  75.)  Body  coverwl,  ewept  lowan)  the  poatehor  end, 
with  a  thin,  transparent  shell,  in  which  are  euibeddeil  nuiuer- 
oufl  fine  grains  of  sand.  Anteriorly  the  surface  of  body  is  smooth, 
light  brown  in  color.  Posteriorly  the  portion  not  covered  by 
the  shell  is  rougher  aod  marked  by  brownish  lines,  but  no 
papillte.  Doraal  cimiB  of  iuit«rior  parapodia  sliort,  acute;  of  nlficd. 
posterior  ones,  long,  club-shaiM^. 

I.ength,  28  mm.     Width  in  widest  part,  2  niui,  tapering  slightly  toward  liead  and  tail. 
BXPHOHOSTOHini   Otto. 
BiphonoBtamtun  cariboum   (irulw. 

Stpharuutimum  nxrHntitH  (inibo.  Aniiulala  OcmleillKiis,  liVifi.  ji.  im.    Hiurt<><i  (mm  Khltf".  Annel1<t»  ••(  the  Blakt.  p.  1(18, 
pi.  «,  Hgii.  6-B. 
Collected  from  Knaenaila  Honda  (Culebra),  and  from  xtaticmK  60t(2  and  6063. 

Family  8ABELLI1)^_ 

SABELLA  (L.)  Halnigtsil. 

Sabella  apectabilia  tinilie. 

■SoWta  tjrrMbUi'  Umtx:  AiiiiuliilM  .•'I'inpcrtariB.  |>.  i'B.  pi.  14.  Hj(.  1, 

In  thf  main  features  of  si/*,  sinn:ture,  and  ivilor,  theHe  agree  with  (inilie's  desiription.  Minor 
differences  arp  th«w:  (^nilie  says  that  the  first  shield  has  an  incifion  on  its  anterior  edge,  that  the 
mpillarysetjeare  shorter  toward  {Kisterior  end,  and  that  gill  filaments  are  present  as  far  as  the  extreme 
end  of  thegill.  Grube  gives  no  figures  of  the  tip  of  the  gills,  and  I  am  not  ivrtain  fromhisdeecription 
whether  in  the  last  i>oint  his  spoiiimens  really  differ  from  those  1  have.  In  the  other  features  they  do 
niitagree.  Thetentacles  are  relatively  longer,  alao,  than  in  (iruhe's  specimens.  Since,  however,  they 
agree  in  other  r<w|iei^ts,  I  have  amgned  them  to  (irulie's  hiki'Iks.  Tiilie  nf  )iarchment-like  material,  the 
upper  end  covensd  with  fine  nmd. 

Collected  from  Ponce,  Boquenm  Kay,  reef  at  IVmct',  Mayagiiex,  Guaniis  Bay,  and  Hucsree. 

Babella  melanovtignia  Schinarda. 

.SoN'IaiwJatuHHirna^'liniiiMB.  ^'«u<>Wl^bvn•wThien^,  p.  3A,  pi.  X2,  nn.  190;  Eliltn.  Annelids  u(  the  Blnke.  p.  K3. 

Specimens  iil  this  species  very  numerous  in  this  collection.  The  thorai:ic  segments  number  from 
12  to  15.  Ehlers  says  there  are  always  IS.  This  variation  does  not  aeem  to  be  due  to  age  diSerencee, 
as  the  largest  do  not  always  have  the  most  segments.     Two  to  five  pairs  of  eyes  on  tentacles. 

Collected  from  Ponce,  tiuanica  Bay,  reef  at  Pon<«,  Boqueron  Bay,  and  Enaenada  Honda,  Culebra. 
A  tube  tr^'Ui  station  6051. 
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FBOTUUDES  Webitar. 
Frotulides  ele^aa«  WelwIiT. 


Thi-m'  agnt!  willi  Wiilwtiir'H  di'wrii.tii.ii  in  ( 
l)ra»i-lii;i!  ill  ]>uri>lt!  ti)  Ijeyimil  llioir  uiiitijik;  riicii 
[illr[il(t.     An  iH^uiaiuiial  {liiiiia <li.t!|i  |mr]ilf.     A1k>iiI  li.'ii'yL'-Hij 
jnifover  lialf  iif  their  fn*«xlreuiit.v.     (ieucnil  l«"l_v  i-i)l<ir 
■int^ftiurtli  of  the  whole  width  of  boily,  tsU'inIi*  froni  (-xin 
tUnrai'ii;  M^piient. 

From  iiuaiiiis  Buy,  Kiiiiciuiila  ll'imlu  (Cult'lim),  Ma 
Blsii<^>  Huef. 

DA8TCH0HE  Ssi 


111:1  i-xi'i'pt  <tol<ir.  TliirlniKil  [lortiori  rif  the 
The  donul  Miriainf  <>(  uu^li  filHintiiit  \k  li);}ir 
111  dtliiT  Hitli^  of  {^aeh  likiiieiit,  uxtenil- 
li);ht  hniwti.  A  vuiitntl  ikirk  iMml,  aliout 
III.-  iKMt^rior  t'iKl  to  aUmt  th«  flfUi  or  xixth 

'atiwx,  KUtioii  I10H5,  nmf  at  I'ono',  Caballo 


Dasjrcho: 


distril 


Thii  M  ainwrwitly  i-li 
I.  l-H},  )iiit  ilifiijr>>  fniiii 


ol  o 


r  ^|-jt» 


y  ivlatcci  U.  /». 

li  ill  alioeuiTt'  of  a.  v^^iitrat 

.>ilLll,    the     IIKHt 


e  ponce,  n.np. 

F«;«T«.  (Khlerx,  AimelidH  i.f  tln^  RIake,  p.  2r>f,,  ].l.  R4, 


',  lh<'  l»i-k  of  n^iltirily  ill  HliajH' and 


iillH     VITV 

vcntrslly  jilai^l  Hlaiiicnt  very  nhort,  wuiniily  I  mm. 
Iiiiig;  fiillowiii^  filairiirntH  incniaM-  gnwlually  in  length  iiji 
tolhe  ti;ntb,  whii;h  li^iU'lDnKUit  the  rt-^tof  tbclilami'iitx, 
spproxiiiiatety  13  mm.  lung;  A2  tWwiitiMn  «ti  ii  ^iiiv.  In< 
c\iieed  by  the  braiichbc  are  (be  two  tciilju'li-h,  aluni!  "i 
rum.  long.  Branchut  unittNl  by  a  baiiHl  tiii-mhraii(.'  fur  2 
mm.  of  their  length.  Basal  portion  of  bninchia  wIiitc 
united  by  tile  membrane,  hniwn;  incLiibrane  ilwlf,  whitii. 
Free  portion  i)t  hraneliia  wtiite,  .-ro.iMil  by  dark  bitiidf; 
l:ito  lneyi--»polMoni:ai.'b  filament;  a  variable  iiiujjU'r  of 
domal  apitendicvH  on  each  filament.  Some  indivi<bial>< 
have  two  pairs  o(  this*;  dorsal  appriidirifl  nindi  tarjtcr 
than  the  rent.  Thisdiiet!  not  ap|H«rinall  n|)ci-inicni'. 
Terminal  iKirtion  of  HlatnL'iit  mno'ith.  Oollar  with  two 
triatigalar  lobes  projertang  anbriorly  on  viuitrol  Knrfai'i- 
(fiit.  76).  Inner  Hurface  of  thcfn  lolic^  marke.!  wilh 
irregular  blotcheH  of  brown.  The  gi'iieral  (•oIr)r  of  collar 
brown,  with  while  fionler.  Collar  ini-i>mpli'te  dornatly, 
ending  by  rouQfle<l  lol>e  jnut  almve  dorxal  M'ta  huiirlle. 
General  culor  light  bniwii,  with  mimeronx  irregularly  a 
patch  along  the  ventral  I'lirfai'e  of  tlic,  alHlomen,  in  I 
prominent.      (Fig.  7Cifij.) 

Thomx  with  ventral  sbieldH  (liji.  7ti),  First  the  widest  anil  narrowing  gradnally  I 
hert,  of  niiifonu  width  laiikwanl.  First  ««iiii>iit  with  netje  jilaeeil  far  dorMally.  I'lieinali^  setie 
apiiear  firHt  on  seiiond  segment,  where  tfie  niw  of  thiwi  is  loiijieirt,  and  tcraibially  narrowing  to  eighth. 
Unirimilc  aet^  become  <)onHlly  placed  im  nintli  M^nent  and  lymtinne  to  [HMterior  en'l  of  Ixidy.  \ 
large  irreguhirty  Hliapeil  brown  spot  lietween  the  imeinale  and  tlie  I'apillary  fvbe  on  eai^li  negmeiit. 
Capillary  setffi  long,  with  es|iBn»i<iii  near  end  (lig.  77).  Vncini  ctoni,  with  large  tenninal  and  smaller 
dor^l  tooth  (Bk-  78).  Ijingth  of  l«niy,  :«>  mm.  Width  ..f  thorax,  .''  mm.  Body  nearly  of  uniform 
width  throughout,  tapering  rapidly  at  jMit-terior  cnil.  Tubu  very  tliin,  dolimle,  i>a]>er-iike  in  fexlun-; 
color,  light  lirown.     .\t  np|)er  end  cnverc'l  with  fini-  gray  iiitid. 

Collected  from  Ponce,  Bo-jueron  Bay,  Arroyo,  riaya  tie  P.jnci'  llii-f,  Mayasufx,  riff  "ear  Ponci-. 


ItfHly  ri,unclnl  <lor»ally.  flattentnl  veiitrally. 
rrangcd  ilark-liMwn  blotciii*.  A  diirk-hrown 
tie  center  of  wliicli  tlic  liKbt  in-i-nl  groove  U 

.1  third;  ttxim 
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Family  SERPULID*. 
EUPoiuTirB  nui. 

Eupomatus  parvus,  a.  s|>. 

In  ttiia  apedcM  I  havt  jjIiusjiI  iin)viBionally  a  tew  small  HpechnenB  found  on  Bryoioa  Hkelftons 
from  B<mneron  Bayuiiil  statiiin  60«2.  It  is  not  inipmlwbli?  that  theyare  iinNiatiir(iH]>o(;hnen;' of  wjinc 
Bpecie*  alrwiciy  <le8cril)(!<l.  They  are  very  Bmall.  Length  o(  body,  6  mm.  BninehLc,  2  mm.  f  )|ien:u- 
liim  anil  stalk,  it  nun.  Eight  braiichiic  on  a  side,  with  a  rudinientary  iHteudopereiilum  opi>i»iih^  Cuni*- 
tionat  one.  Branvhiic  eulorluw,  without  pinuic  at  tij).  Stalk  u[  operculum  smooth.  About  30  iqiinEH 
arounil  edge  of  opennilum.  From  upjier  Murfa«e  of  latter  arise  8  long  spines.  Theoe  are  enUrfjeil  al 
the  }mite,  curve"!  and  sliarp  at  the  end.  At  end  eai'h  has  Hharp  BpinuH.  (Figs.  79  Inmi  the  side,  (W 
from  rear. )     Dorsal  seta;  of  thorax  like  E.  niudiuU'u.     (RhIerH,  Annelids  of  the  Blake,  p.  285. ) 

Botli  KhierH  and  Schniarda  (Neue  WirbelluHe  Thiere,  p.  29)  descrilie  in  KupomiU'ii  abdoniiral 
setie  with  euiub-uliajied  expanded  ends.  There  are  none  of  these  in  E.  paniui.  AMominal  ^tie  ven' 
long,  auicuiar;  7  thoracic  segnienta;  about  45  ulxlominal  segnientn.  Tori  of  anterior  Di-giiientK  long,  of 
poatorior  oneti  shorter.    Uncini  lilce  those  of  E.  uiicttuiliu. 

This  s[iocicH  differs  from   E.  uncimituii  in  the  ntrui'ture  of  its 

uiMsrculuin,  in  nuuilter  of  hraiiehiie  ( E.  uncinatiif,  ai^'oniirig  t/i  Ehiers, 

has  18  on  a  side),  and  in  almence  of  w)mli-shai>ed  abdominal  setje. 

VEEXILIA  (Lkm.)   Fhll. 

Vermilia  annulata  Schmarda. 

VermUia  annulata  Sell marOa.  Sean  WlrlH'lloscThlcn.',  p.  M,  pi.  21,  ilK-  17C-    EblcrK, 

AnneUdioC  the  Blake,  p.  SOU.  pi.  58,  flKK.  Vi-U:  pi.  59,  tl^.  1-3. 

An  empty  shell;  i-ollortcd  from  station  G0&4. 

FOMATOSTEOnS    Behm.  "'  '*'  '*-' 

P[u.  TV.— eplne    from   apen:ulum  of 
Pomatostegua  stellatua  Abildgaard,  Etipomi>i«i  ^wfrm,  weii  Crom  Bf<)p. 

■nrebeUa  ttnitU'o  AblldgaaM,  Sct.rHleii  dor  GiwiUsulmft  Na[urfcif«'h.    Frrumlir  "■  **■ 

zu  Berlin   Bd  9  lTft9  p  H?  T\G,  80. — Some,  seen  From  iwr,  v  30. 

»™(i(iw((oimtrao(iMrMOrch.  RevisiocritU'sa.  a.  o.,  |>.  SO.  ^"'-  SI.— SeU   ol   Hrrntella    mrfan., 

Above  relerences  quoted  from  Ehlera,  Annelids  of  thu  Blakt,  p.  200.  '  **■ 

Eblers  says  tlie  opentiiluui  cM)nHists  of  four  L-irtular  platen,  while  the  end  of  the  stalk  whit-h  jirojects 
aliuve  the  last  plate  liearv  a  crown  of  little  hook-shaped  teeth.  As  Grube  has  pointed  out  t,  Annulata 
Seiuperiana  p.  272),  each  of  these  opercular  plates  is  situated  on  a  basal  star-shaped  plat«,  the  attach- 
ment being  80  close  that  the  basal  piece  is  difficult  to  see.  It,  however,  the  terminal  j>late  lie  pulled 
off,  its  stalk  of  attachment  will  show,  on  its  end,  this  smaller  Htar-shai>ed  piece.  The  sgieciniens  from 
Porto  Rico  hail  <ine,  three,  and  five  of  these  plates  on  the  o)H;n;ulum.  Evidently  the  re^lun^  numlicr 
is  due  simply  to  the  loss  nf  plateu  originally  pniseut,  and  the  star-shaped  tcrniinaUoii  is  merely  tlie  basal 
]iii«e  of  a  plate  tliat  has  pulled  off. 

Collected  from  station  6076,  Caballo  Blanm  Reef,  GuaniiaBay,  Enseiiaila  Ilouda  (Culebra). 

Family  HERMELLID*. 
Hermella  varians,  ti.  sp. 

Apparently  very  closely  relatetl  to  N.  bieurnk  (Schmarda,  Keue  Wirbellose  Thiere,  p.  24,  pi.  20, 
flgB.  173n,  173, 17'ib),  with  which  it  agrees  in  the  shape  of  the  head,  in  the  number  and  arrangement  of 
the  outer  |>aleie  (about  thirty  on  a  side),  in  the  iH>aeeMion  of  twelve  lappets  on  either  side,  just  below 
the  cio'le  of  outer  paleie,  and  in  the  pair  of  jaw-like  spines  on  the  dorsal  surface  of  the  haad.  Thet« 
B|)iucD  are  dark  brown,  stouter,  and  more  jaw-like  than  in  H.  bicontit,  and  the  inner  paleie  are  much 
less  numerous,  only  four  on  a  side.  The  outer  palegc  are  not  toothed,  but  are  broad  flat  plates  showing 
longitudinal  striatiuns  under  high  power.  Puleu;  of  Ixxly  segments  with  broad,  flat  end,  with  entire 
'margin  and  end  irr^ularly  serrated.  8eta'  of  ventral  bundle  of  two  kinds,  one  \img,  entire,  very 
delicate,  the  other  with  tooth»l  edges  (flg.  81).  Tentacles  not  very  numerous;  one  on  either  sjile  very 
much  larger  and  longer  ttian  the  rest.  The  spw-imen  was  badly  preserved,  only  the  head  and  a  few 
anterior  segments  remaining.  The  color  ha<l  all  been  lost  (formalin)  except  a  small  purple  brown 
B|iot  on  tiie  ventral  surface  of  one  of  tlie  anterior  w^gmenta. 

Colli'Ctr<l  from  stati<in  (fO«7. 


cb,  Google 


DESCRIPTIONS  OF  TWO  NEW  LEECHES  FROM  PORTO  RICO. 

J.    fEKCY     MOORE, 

InslruftOT  in  Zoology,  l/niTcrsity  of  Fennsytz'ania. 


DiBiiizccb,  Google 


cb,  Google 


DESCRIPTIONS  OF  TWO  NEW  LEECHES  FROM  PORTO  RICO. 


By  ].  PERCY  MOORE, 

/iislructorin  Zoology,  Unii'crsity  of  Pennsylva 


The  material  under  consideration  was  collected  by  the  expedition  aent  with  the 
Hteaiiier  FUh  IfawJc  to  Porto  Rico  in  the  winter  of  1898-99,  under  the  auspices  of 
the  United  States  Fish  Commission. 

The  leech  fauna  of  the  W&st  India  Iwlands  is  very  imperfectly  known  and  no 
fresh-water  forms  have  hitherto  been  described  from  the  island  of  Porto  Rico.  Con- 
sequently the  two  species  composing  this  collection  both  prove  to  be  novelties.  One 
certainly  has  and  probably  both  have  a  much  wider  distribution. 

HIBVDIIIABIA  WUtuu  {—  FIECILOBDELLA  BUnohftrd   ('B3)  labganiu). 

//inidinnnVi  wan  establiehe.!  by  Whitman  {'86,  p.  373)  for  the  JUnulo  jnmnica  ni  Wahlberg,  the 
gciH'ric  (^liaractera  assignwl  being  tlie  large  Hizo  of  the  ponterior  Hucknr,  tjigether  with  the  long  interval 
(7J  rings)  eeimratJng  the  male  an<l  female  genital  orifices.  The  great  increase  in  our  knowleflge  of  the 
B|it^ite  of  leeches,  which  we  owe  no  largely  to  the  labors  at  Blanrhard  during  tlie  loot  ten  yearc,  has 
reiulered  Buch  characters,  when  taken  alone,  unavailable  for  generic  ilistinctions.  Accordingly  Blanchard 
<,'97)  haiidiscardeil  HiradinariaB.aiX  han  referred  the  type  spec ies  to  hiHPiil)genusP'm{(ib<Ie^o£thegenuB 
Limnati'.  Pteeilobdella  appears  to  stand  for  a  very  nattiral  asxemblage  of  forms  typified  by  Hinulo 
tjTtmidiHai  Sav.  and  especially  chararteriKeil  liy  the  very  striking  and  constant  color  pattern,  which  is 
Hjtitilar  in  all  of  the  species  iiiclude<l  by  itH  anthor.  The  deiKrri1)e<l  Hi>ecie8  have  hitherto  1)een  known 
only  from  the  tropical  and  subtropical  Kast  Indian  islands  and  Indo-China.  Blanchanl  has  lndee<l 
nientioDe<1,  but  without  characterizing,  a  species  from  the  island  of  Martiniijue,' 

The  leech  deacribed  below  under  the  name  of  IFirudinaria  bliiiinhardi  may  be  the  MartJniijue  species. 
It  has  the  typical  color  pattern  of  Pteriluhdella  and  rewmbles  Hirad'nuiriii  jnramca  very  closely  in 
almost  all  important  features  of  external  organization,  hut  the  sex  pores  are  fwparafed  by  but  live  rings. 
I  have  diasected  II.  b^mckardi  and  find,  among  other  pi^^uliarilies  of  the  reprodnctive  organs  (pi.  12, 
fig.  7),  that  the  vagina  and  the  common  oviduct  open  separately  into  the  female  bursa  (pi.  12,  fig.  9). 
Professor  Whitman  has  very  generously  placed  at  my  diHjiosal  for  dissection  one  of  his  specimens  of 
JI.  Jatutiica,  in  which  the  female  organs,  though  less  mature,  present  the  same  peculiarity. 

Thetemaleotgansof/,i'mtvi/i«nifo(tca(  the  type  species)  have  l>een  figured  by  Moquin-Tandon  ('48) 
and  Leuckart  {'94).  In  this  species  tlie  common  oviduct  opens  into  the  vagina,  the  mouth  of  which, 
therefore,  becomes  the  only  internal  opening  into  the  bursa,  as  in  Hirudo,  etc.  On  the  ather  hand,  /,. 
nilolira  resembles  II.  juvanica  in  the  numerous  small  uniserial  <1enticles  and  the  papillae  wh[<^h  are  found 
on  the  sideA  of  the  jaws.  lAntnaiis,  aa  understood  by  Blaix^hanl,  is  naturally  <livid<!d  hy  the  character  of 
the  female  repriHluctive  organs  into  two  genera,  the  one  typilled  by  L.  niUAica,  the  other  by  //.  javanica. 
The  latter  is  the  Fovilobdella  group  and  will  probably  Ix!  found  to  include  all  of  the  species  which  have 
l)een  referred  to  that  subgenus;  but  for  this  genus  the  name  Illntditutria  Whitman  has  priority. 

A  reviBe<l  diagnosis  of  Kt>urfi>MiriVi  based  upon  an  examination  of  the  type  species  and  H.Uanfkordi 
is  as  follows;  Resembling  LimnalU  in  external  annulatioii,  lips,  and  jaws;  the  common  oviduct  and 
vagina  have  sei>arale  openings  into  a  small  iHirsa;  the  segmental  sensillie  are  large  and  usually  elongated 

I  From  thla  Island  bIw  Ihrw  ncimlnnl  upcclos.  lelerrfA  to  lllruilo  at 
hy  Moquin-Tniidoii  surt  fllstiivllle.  The  hnUtu  "/  at  li'it-t  one  "(  the™ 
nothing  In  thi-  rtwripllniw  of  any  nl  Ihi-  thnt  -iilH.'U'iil  I.,  iilirntiry  it  nil 
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inshape;  tbedenUcleenreBiuBlland  very  numerous;  some  of  the  pharyngeal  glands  open  on  conspicuous 
papille  on  the  sides  of  the  jawa.  To  this  the  cv)lor  pattern  as  deHcrihed  hy  Blancbard  for  Pmi:UoM^a 
will  probably  need  to  be  added. 

Hirudiuaria  blanchardj,  sp.  nov. 

Dioffnomn. — Genital  pores  separated  by  five  arrnnli,  the  male  being  situated  at  iiW/t),  the  female 
at  XI165/6.  Annulation  as  in  H.  jatumini  ( Wablberg)  Whitman,  except  that  )ixiv65  and  M  and  xitvfcl 
and  b2  are  developed  (that  if,  the  annul!  numbered  95  and  06  in  Whitman'?  figure  ('86,  pi.  xx,  lig.  56) 
are  in  the  present  species  each  represented  by  two  jmrtially  eeparate<l  rings). 

Named  for  Prof.  Raphael  Blanchard,  of  Paris. 

Ertenioi  charadere.^AW  of  the  examples  are  very  much  contracted.  The  type  specimen,  which 
is  of  medium  size,  measures  as  follows:  Length,  39  mm,;  {i^realest  width  (xviiior  mx),  11  mm.;  depth 
at  same  point,  5.6  mm. ;  diameter  of  mouth  at  base  of  upper  lip,  2,5  mm. ;  diameter  of  sucker,  6  mm. 
The  spej^ks  reaches  a  much  larger  Bize,  probably  equaling  our  Macrobdrlla  decora.  The  largest  example 
is  64  mm,  long  and  ita  greatest  width  in  1S.5  mm.,  hut  moat  of  thoee  in  this  collection  are  mueh  smaller, 
being  from  15  mm.  to  25  ram.  long. 

Owing  chiefly  to  theircontracted  state  the  larger  examples  are  short  and  thick,  slightly  depresse*! 
behind  but  becoming  more  and  more  terete  toward  the  month.  The  greatest  width  occure  at  the 
beginning  of  the  posterior  third,  in  which  r^on  the  dorsal  surface  is  much  more  convex  than  the 
ventral,  as  indicated  in  flg.  4,  plate  12,  by  the  greater  distance  m  dm  than  711  vm.  A  strong  annular 
contraction  0(«urB  in  all  the  smaller  examples  at  about  somites  vm  and  ix,  resulting  in  the  appearance 
of  a  short  rounded  head  united  by  a  neck  to  the  body,  which  is  of  a  flattened,  narrow,  elliptical  form. 
The  lips  and  mar^ns  of  the  mouth  are  so  much  contracted  that  the  folds  which  lie  anterior  to  the  jawi", 
and  in  some  exiunples  even  the  jaws  themselves,  are  plainly  visible.  This  would  indicate  that  under 
normal  conditions  the  mouth  is  of  large  size,  as  in  //.  jnvanira,     No  distinct  cHlellum  is  indicated. 

There  are  104  annnii,  beginning  with  the  prostomium  and  ending  with  the  postanal  annnlus  at 
the  base  of  the  acetabnium  (pi.  12,  flgs.  2  and  3).  Owing  to  contraction  they  become  very  short  and 
crowded  at  the  posterior  end,  but  much  less  so  anteriorly.  The  annuli  are  marked  off  into  quadrate 
areas,  each  of  which  contains  one  or  more  pointed  papilla;  and  very  numerous  snialler  sense  organs 
(pi.  12,  fig.  4).  The  larger  papillie  become  very  prominent  posteriorly  and  at  the  mai^ins  of  the 
body.  Some  further  details  are  added  below  in  connection  with  a  <ie»cription  of  the  annnlation  and 
metameric  sensillte. 

The  broad  upper  lip  consists  of  the  preocular  n^on,  here  counted  as  one  somite  and  one  annnlus, 
together  with  the  fii«t  three  eye-bearing  antiuli  and  the  fifth  annuliis  (pi.  12,  figs.  1  and  2).  Like  the 
remainder  of  the  body,  this  r^on  is  roughened  by  numerous  non'Scgnienta!  papilke.  A  deep  longi- 
tudinal median  sulcus  (pi.  12,  fig.  1)  divides  the  lower  surface  of  the  lip,  as  in  lAmnnlix,  into  equal 
halves.  Posteriorly  this  sulcus  widens  info  a  triangular  depressed  area  from  which  the  median  jaw 
rises.  On  each  half  of  the  lip  are  about  three  te^  deep  sulci  about  equidistant  and  extending  parallel 
to  the  median  one.  Between  these  the  lip  Is  nearly  smooth,  but  is  studded  with  numerous  minutesenee 
organs,  which  are  especially  plentiful  near  the  anterior  margin.  The  mouth  is  bounded  posteriorly 
by  the  coalesced  sixth  and  seventh  annuli  (pi.  12,  fig,  1). 

A  full  somite  separates  the  sex  pores,  the  male  being  situated  at  xib5/e,  the  female  between  the 
corresponding  annuli  of  xii.  Both  of  these  orifices  are  inconspicuous  and  not  indicated  by  any  eleva- 
tions, glandular  areas,  or  pits.  The  male  pore  is  somewhat  the  larger,  hut  in  no  case  d<H»  the  penis 
protrude.  No  clitellum  is  visible  even  on  the  lai^eet  specimens,  Nephridiopores  are  found  in  the 
position  and  number  usual  in  the  family  (pi.  12,  fig,  4,  tip.).  They  are  placed  exactly  on  the  inner 
margin  of  the  ventral  black  band. 

The  pwsterior  sucker  (pi.  12,  fig.  3),  like  the  posterior  region  generally,  is  much  contracted,  but  still 
l^rge.  Its  anterior  margin  reaches  as  far  forwanl  as  somite  xxiii,  so  that  when  relaxed  it  would  probably 
have  the  size  and  proportions  of  the  correspondii^  part  in  II,  jaj'anica.  Dorsatly  it  is  marked  hy  six 
or  eight  irregular  transverse  wrinkles,  and  is  somewhat  roughened  and  bears  papillie,  as  in  the  boily 
annuli.  Numerous  elongated  sensillte  are  aim  found  here,  hut  they  vary  much  in  number,  eixa,  and 
position  in  ilifferent  individuals.  Ventrally,  the  sucker  in  its  contracted  state  is  more  or  less  funnel- 
form,  with  a  deep  central  depression  and  sloping  sides  which  are  marked  by  numerous  faint  radiating 
furrows.     The  anus  is  of  small  si^e  and  is  HitiiatiHl  Ix-tweeti  somite  xxvii  and  the  tiase  of  the  sucker. 
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Annulaiion, — In  the  following  deecnption  of  the  annulation,  the  annulua  bearing  the  inetameric 
wneilLe  is  r^fE^rded  ae  the  middle  one  of  the  (x>mp1et«  eomite  (see  Caetle,  1900,  and  Moore,  1900). 
The  dcBcription  further  serves  to  show  how  this  view  works  out  when  applied  to  one  of  the  five-ringed 
llimdinidir.  This  leech  poeeeaees  fifteen  typical  complete  somites,  being  Noe.  iji  to  xxiii,  inclusive 
(pi.  12,  figs.  I,  2,  and  3).  The  five  rings  constituting  each  are  of  approximately  equal  length,  but, 
aa  indicated  by  the  symbols  on  figures  2  and  3,  they  have  very  different  morpholi^ca!  values,  the 
middle  annulus  being  equal  to  the  first  plus  the  second,  and  to  the  fourth  plus  the  fifth.  (See  Moore, 
'iWand  IBOO.) 

The  structural  details  of  the  exterior  of  the  complete  somite  xv  are  shown  in  figure  4,  plate  12, 
the  portion  included  between  the  lines  dm  and  m  representing  the  dorsal  surface  and  between  vm  and  m 
the  ventral  surface.  Owing  probably  in  part  to  the  accidents  of  contraction,  the  annuli  are  of  irregular 
length;  they  overlap  somewhat  at  the  posterior  margin,  and  are  in  places  marked  by  slight  wrinkles, 
usually  running  transversely.  More  definite  and  conetant  longituilinal  furrows,  which  tend  to  alter- 
nate in  position  on  adjacent  annuli,  divide  the  surface  into  quadrate  areas.  According  to  their  sice, 
these  areas  bear  one,  two,  or  more  of  the  conical  sense  organs  each  elevateil  on  a  papilla  and  surrounded 
by  a  group  of  small  gobletrahai>ed  organs  and  sometimes  by  smaller  conical  organs.  When  not  too 
much  displace*!  by  contraction,  these  papillie  form  a  range  along  the  middle  of  each  annulus.  They 
vary  much  in  size  in  different  places  and  individuals,  but  are  especially  rough  and  prominent  at  the 
margins  and  posterior  end  of  the  body. 

The  middle  annulus,  in  addition  to  these  non-metameric  organs,  bears  seven  purs  of  very 
conspicuous  metameric  sensilkc  which  have  the  large  size,  the  shape,  and  inclined  position  so  well 
represented  in  Whitman's  ('86)  figure  of  H.  javaniea.  Typically  four  pairs  of  these  are  dorsal  (pi,  12, 
fig.  4),  the  dorso-median  (mrf),  the  dorso-lateral  (ilCj,  the  dorso- marginal  (dma),  and  the  supra- 
iiiai^iml  (*»i);  three  pairs  are  ventral,  the  submarginal  {Am),  the  ventro-margiual  {miut),  and  the 
ventro-lateral  [vl).  They  are  of  elliptical  outline  with  a  rather  prominent  axial  ridge,  along  which  a 
narrow  white  line  (of  tra^nnpsrent  cells)  runs.  The  dorBo-me<lian  pair  are  broadly  elliptical,  situated 
close  together  with  only  one  quadrate  area  intervening  and  inclined  to  the  median  plane  at  an  anterior 
angle  of  a1>out  30°.  The  dorso-lateral  pair  have  the  same  form,  but  are  of  slightly  larger  sii'.e,  being 
the  largest  of  the  segmental  sensillie.  They  are  separated  from  the  dorso-median  by  three  or  four 
■juadrate  areas,  and  lie  almost  exactly  midway  between  the  marginal  tine  and  the  latter.  They  incline 
to  the  median  plane  at  an  angle  of  approximately  45°.  The  dorso-marginal  are  long  and  narrow  and 
their  inclination  to  the  median  plane  approaches  closely,  or  even  reaches,  90°;  they  are  commonly 
Heparate<l  from  the  last  described  by  three  quadrate  areas.  Much  smaller  are  the  supramarginal 
r>rganM,  which  vary  much  in  shape,  size,  and  position. 

The  ventral  sensillie  are  all  of  approximately  equal  size  and  similar  shape;  the  ventro-lateral  have 
an  inclination  of  about  35°  and  the  others  of  about  90°  to  the  median  plane.  The  ventro-lateral  and 
vuntro-inarginat  lie  closer  together  and  nearer  to  the  median  line  than  the  corresponding  organs  above. 
Of  course,  the  angles  of  inclination  vary  and  in  any  case  can  not  t>e  measured  very  accurately,  so  that  the 
angular  inclinations  given  are  only  approximate.  The  sensitlfc  situated  at  the  margins  of  the  l)ody  are 
peculiarly  inconstant  Frequentlyone  is  represented  by  two  orthree  smaller  ones,  or  may  become  minute 
oralt<%ethersuppreesed,  or  two  may  apparently  unite  into  one,  whichoccupiesan  intermediate  position. 

Toward  the  anterior  end  the  first  incomplete  somite  met  with  is  No.  viii.  Annuli  (i2,  &5,  and  &6 
are  precisely  as  in  the  following  eomitee.  On  the  dorsal  side  b\  ami  b'i.  are  still  distinct,  but  much 
shorter,  and  the  furrow  which  separatee  them  has  become  faint.  On  the  ventral  side  the  furrow 
extends  only  a  short  distance  mesiad  from  the  margins,  but  the  two  rows  of  sense  organs  are  apparent 
almost  to  the  middle  line,  at  which  point  the  ring  becomes  entirely  undivided,  representing  a\.  On 
somite  VII  the  corresponding  annntus  exhibits  a  slight  trace  only  of  the  furrow  b\lb2  on  the  middle  of 
the  dorsal  surface,  but  two  rows  of  sense  organs  persist  to  the  margins  ht  even  onto  the  ventral  surface. 
Annuli  b^  and  b6  present  exactly  the  same  condition  as  do  h\  and  b2  of  the  succeeding  somite  (viii). 
VI  ie  a  typically  triannulate  somite  above,  but  on  the  middle  part  of  the  ventral  surface  the  furrow 
t>etween  a\  and  ii2  has  disappeared.  The  distinction  l)etween  these  two  annuli  Is  preserved  across 
this  space,  however,  by  the  persistence  of  two  series  of  sense  organs.  On  the  dorsal  side  the  presence 
of  double  series  of  sense  organs  on  nl  and  a3  su^este  the  growth  potentiality  of  these  rings  also.  On 
this  somite  the  sensillie  of  the  dorso-lateral  ptur  become  modified  as  the  last  pair  of  eyes,  which  are 
the  smallest  of  the  series  and  have  their  axes  directed  outward  and  l)ackward.  Somite  v  is  biannulate 
dorsally,  with  a  faint  partial  furrow  incompletely  dividing  the  anterior  annulus  into  two.     Anterior  to 
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tbia  furrow  la  a  complete  tranflverne  mrief  of  noii-sefcini'ntHl  organR,  An<)  poeterior  to  it  another  anil 
the  inetameriti  orjjanB,  including  a  pair  nf  evt».  Wntrally  tliis  sorniti-  l«iun<iB  the  month  posteriorly 
and  19  repren('iit(xl  by  a  single  anniihi!<.  Somite  iv  i«  almi  bianiiiiiale.  The  twii  onnuli  are  of  nearly 
eqtial  widtli,  or  the  tirpt  nliKlitly  tlie  wiiier.  That  the  latter  reprpseiitfl  'tl  antl  <i'2  eeemK  eviilent  from 
the  presence  of  tncen  <it  a  furrow  paHsitifr  anterior  to  tiieeyi>s  anil  lateral  i»enaillH.-,  and  by  the  presence 
of  an  additional  M^riet*  of  oi^anx  anterior  to  IhiM  furrow.  The  domo-inedian  EenBillie  have  moveil 
forward  slightly  anterior  to  the  traces  of  this  imperfpt-t  furrow.  Siimile  ni  is  very  imperfectly 
biannulate,  the  faint  cross  furrow  not  continuing  to  the  mar^ns.  The  nnn-st^j^mental  sense  organs, 
thoi^h  reduced  in  number,  fomi  two  complete  traiiHversi'  rows.  This  somite  is  further  inlerceting 
because  it  l>ean'  two  pairs  of  eyes,  the  outer  helouging  (o  tlie  iliirsn- lateral  Herirs  and  )>eing  the  largest 
and  most  anterior  of  this  series.  They  are  cn>wded  towanl  the  [Hwlerior  margin  of  the  anterior  incom- 
plete ring.  The  »ec<jnd  pair  of  eyes  represent  (he  ilorwi-median  sensJIlie  and  have  moveil  forward  Ui 
t>et!')me  included  in  a  common  pigment  maiw  with  the  eyes  on  somite  ii.  Whitman  ('92)  hasdescribe'l 
a  similar  cunditiun  in  Ciepidtie  {JVacitlidflla).  The  eyew  of  this  sixth  indr  are  of  i-mall  siie  and  were 
detected  only  upon  the  examtnatJon  of  sections.  Somites  i  and  ii  are  only  imiierfei'tly  separate"!  by  a 
partial  and  slight  furrow,  which  in  many  casi's  apjiears  to  Ims  wanting  altogether.  The  first  pair  of 
eyes  is  situated  on  the  posterior  part  of  the  annnlus  reiirtiienting  ti,  Init  the  other  metameric  sensilliv 
are  very  small  and  difficult  to  distinguish  from  the  scattered  organs. 

Considering  the  anterior  end  as  a  whole  it  will  Ite  s(>en  that  the  transiliori  from  the  uniannulate 
or  even  coales<*il  somites  of  the  prostomium  and  liplo  the  complete  (juinque-annulate  somite  is  a  very 
gradual  one.  The  appearance  of  a  new  ring  is  first  heralded  by  the  gradual  separation  of  an  ailditional 
row  of  non- metameric  sense  organs,  then  by  the  apiiearanre  in  the  dorsi>-niedian  region  of  a  faint  fur^ 
row,  which  travels  towant  the  mar^ns,  liecomes  gradually  deeper,  and  creeps  around  ti>  the  ventral 
side  toward  the  inotian  line,  where  it  finally  l)eeomes  conijilete.  The«e  processes  are  always  more 
ail\'anced'  in  the  posterior  than  the  anterior  ])ortton  of  the  somite,  and  in  every  stage  of  development, 
from  the  l)cginning  biannulate  somite  iii  to  the  nearly  complete  somiti^  viii,  the  portion  of  the  somite 
posterior  to  'i2  is  more  fully  devehii)eil  than  the  anterior  jmrtion. 

1  through  more  rapidly,  and  owing  to  the 
'ric  organs  could  not  lie  satisfactorily  worke<l 


At  the  posterior  end  (pi.  12,  fig.  3)  the  s 
crowding  of  the  annul!  the  arrangement  of  then 


out.    Somite  xxiii  is  complete.     On  xiiv  the  two  (kwI 
dividing  furrow  taint  or 
5  and  Mi  l>eing  represei 


obliteraleil  i: 
(>d  by  n3;  bl  and  h2  a. 


r  annulj  (b5  and  lid)  are  short  and  tlie 
1  the  middle  jiart.  Somite  nxv  ie  quad ri-annu late, 
e  also  shorter  and  not  fully  develope<l  on  the  ventral 
sides.  These  two  somites,  therefore,  are  more  diflerentiatcii  anteriorly  tlian  posteriorly;  that  is,  liki- 
the  anterior  somites  they  am  ilevelojieil  from  the  end  towanl  the  center  of  the  body.  There  ie  a 
siid<len  change  from  the  four  rings  of  x<tv  to  the  two  of  xxvi,  and  there  is  here  no  definite  clue  to  the 
whereabouts  of  the  rings  (M  and  li'J)  which,  as  such,  are  wanting  in  Homite  xxvt  and  in  xxvii,  which 
is  precisely  aimilar.  These  two  H<)mites  also  differ  from  those  which  immediately  precede  tlieni  in 
their  stronger  ixisterior  development.  They  may,  therefore,  Ix!  compared  with  the  anterior  iiian- 
Dulate  somites  nr,  iv,  and  v,  in  which  the  easy  transitions  show  c<mclni>ively  that  the  annuli  h\  and 
62  belong  potentially  to  that  i>orti<m  of  the  anterior  and  usually  larger  annulus  which  lies  anterior  to 
the  metameric  sensil lie.  The  almost  universal  position  of  the  latter  on  the  posterior  part  of  the  annulns 
gives  added  foriv  to  this  view.  The  rcHemhlance  of  siii-li  biannulate  somites  to  the  complete  somites 
of  MiiTohiMI'i  ha-H  idrea<ly  l^-en  iKjint*-"!  out  (M'stn-,  litOO),  and  it  netnl  only  lie  added  that  the  persist- 
ence of  this  tyi«'  of  somiti'  at  Imth  ends  of  the  leei'h's  Imiiy,  under  mechanical  conditions  which  appear 
to  stimulate  neighboring  somites  lo  growth  in  opposite  iliret^ions,  is  significant  of  a  probably  phylellc 
meaning. 

Three  and  s<mietimea  even  all  four  pairs  of  tlie  dorsal  sensillii>  may  be  traceii  serially  on  the  i»i>s- 
terior  sucker;  but  they  are  very  irregularly  develoiHil,  sirtnetimes  multiplied  by  division,  sometimca 
re(lnce<l  in  number  by  concrewence  or  supprt-ssion  and  always  Vftriahle  in  jiosilion,  so  that  they  have 
little  value  in  the  determination  of  nietamerisn)  (pi.  12,  fig.  3). 

Oilor. — The  smaller  examples  only  present  a  distinct  wiliir  pattern,  which  l)ecome8  mor«  obscure 
and  diffuse  with  increase  in  Bi7.e.  Some  s()ecimens  have  been  presented  in  formalin,  and  the  colors 
are  described  from  these;  but  they  jiroliably  have  unilergone  some  alteration,  so  that  only  the  [wttem 
is  significant.     Of  a  sjiectineu  measuring  22  mm.  in  length  the  ground  is  a  clear  reddish  clay  color, 
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Iiwoming  a  dull 'irange  on  I  lie  ventral  surface,  where  it  forms  arontinnoua  uniform  area  occupying 
about  two-thirda  of  the  width  iif  the  liody  and  entirely  uninterrupted  hy  any  markings.  At  the  sides 
thiH  area  m  ileliniited  by  a  lair  of  wharply  contrasting  bnmd  liandc  of  dull  black,  in  the  iHirdent  of 
which  are  scattereil  some  irregular  Hpota  of  iteeper  black.  Rxtemal  to  tlie  black  handn,  and  marking 
the  exact  margi'iB  of  the  body,  are  two  narrower  handii  of  the  grountl  color,  but  eoniewhat  paler  than 
the  ventral  Hurfacc.  The  dorsal  cohir  [lattern  produces  a  very  beaulifid  effecl.  Briefly  stated,  it  consiats 
of  five  dark  longitudinal  Ijandn,  separated  liy  four  of  the  ground  color,  which  alwo  apitearn  more  or  lesa 
wilhin  the  dark  hands.  Of  the  five  latter  the  unpaired  one  ia  the  wideat  and  is  divided  along  the 
median  line  into  halves  hy  a  regularly  broken  line  of  vivid  black,  which  m  Ranked  at  intermetameric 
[nteI^-a]a  hy  pairs  of  black  apota.  A  pair  of  narrower  supramar^inal  tends  l)ear  upon  their  outer 
flanks  r^ularly  arrangeil  outstanding  hlack  spota,  between  wliich  and  the  yellow  marginal  stripea  the 
gmunil  color  Ijecomesof  a  nearly  pore  olive.  The  intermediate  liands,  ornei'ond  pair,  are  still  narrower 
and  are  eituate<1  about  midway  between  the  median  and  supramarginal  bandH, 

Inajjmuch  as  the  color  pattern  of  thia  species  throws  much  light  on  the  character  of  the  segmenta- 
tion of  the  body  a  further  description,  especially  of  its  metameric  features,  is  now  given.  When  fur- 
ther analyzed  each  of  the  dark  hands  is  seen  tobe<«mpo8ife,  being  con stituteil  of  longitudinal  elements 
or  narrower  linei',  which  are  the  result  of  the  greater  or  less  ailmixture  of  black  pigment  with  the 
ground  color.  In  general  the  <lark  pigment  is  more  dense  along  the  margins  of  the  bands,  re»>ulting  in 
the  formation  of  narrow  black  borilwrs  to  soirty  cir  clouded  olive  stripes.  The  bands  are  further  made 
up  of  serial  units,  the  metameric  and  intermetameric  distribution  of  which  ia  exprei*ed  in  each  by  an 
evident  tendency  U>  widen  in  the  middle  and  to  shrink  or  even  become  suppressed  at  the  ends  of 
somites.  Each  l>an<l  conaista,  therefore,  of  ft  series  of  metameric  enlargements,  alternating  with  con- 
strictions, which  are  liere  terme<l  intermetameric  becaiu^e  they  extend  over  the  contignons  jiortions  of 
two  adjacent  somites  (as  somites  are  del«nnined  in  this  )iaj>er).  In  complete  and  typical  h(  n  l«-s  the 
metameric  elements  belong  to  the  three  middle  annuli  (&2,  'i2,  and  /Aj ,  while  the  intennetaii  er  ( 
are  ccmllneii  to  the  first  and  fifth  (hi  and  lid) ;  but  in  the  entire  series  the  last  annulus  of  e  w  mit*. 
is  united  with  the  first  of  the  succc^fing  s<jmile  in  rea|>ei't  to  color  effei'tiveness  (pi.  12,  fig  4) 

The  metameric  elements  (fig.  4)  are  found:  (1)  In  Ixith  bopdersot  the  middle  and  intern  "d  ate 
liands  and  the  entat  Ixirder  of  the  lateral,  all  of  which  l>eco]ne  much  more  sharply  defii  ed  or  of  a 
deejier  black  in  the  thrt«  iniihlle  annuli  and  more  tliSuse  anil  obscure  or  entirely  suppnased  on  the 
terminal  annuli.  (2)  In  the  meilian  black  line,  which,  as  above  noted,  is  not  continuous,  but  formed 
of  a  series  ■'[  short  blai-k  dashes,  each  of  whii-h  is  a  1>old  distinct  stroke  extending  over  the  three 
middle  annuli  and  interrupteil  by  light  areas  on  the  Arst  annulus  and  the  fifth.  Usually  there  is  no 
blending  of  succeKrive  dashes,  Imt  sometimes  the  intervening  areas  l>ecome  more  or  less  suffused  with 
black  pigment,  which  is  inon:  likely  to  occur  on  the  first  than  on  the  fifth  ammhis.  (3)  In  the 
black  sjiots  wliich  lie  on  th«  outer  honlers  ot  the  lateral  bands.  These  are  of  a  deep  black  isilor  and 
ocsTur  constantly  on  the  second  (W)  and  fourth  (65)  annuli,  res|)ectively  anterior  and  jMtaterior  to 
the  dorso- marginal  s<>nsilk>',  around  the  internal  side  of  which  they  are  connected  hy  a  delicate  an'h 
of  hlack  pigment.  To  theses  positive  elements  may  he  added  some  nt^tive  elements:  the  li^ht  s|>ots  of 
iTLore  or  less  pure  ground  color  which  are  included  within  the  widened  portions  of  all  the  bands,  vir,., 
a  pair  flanking  each  s^ment  of  the  median  black  line  of  the  unpaired  band,  a  series  of  similar  sjiots  in 
each  of  the  interme<Iiale  Iwnds,  and  less  distinct  ones  in  corresponding  iMwitions  in  tlie  lateral  banils. 

The  intermetameric  elements  (pi.  12,  fig.  4)  of  the  lateral  and  intermeiliate  liands  are  tlit^  lather 
ne^tive  features  of  the  contracted  rcj^ona  on  the  Gn<t  and  fifth  annuli.  Here  the  black  bimleni  lose 
their  intenmty,  and  the  black  pigment  be<:omes  diffuse<I  and  distributed  almost  uniformly  across  the 
whole  width  of  the  liands,  thus  sejiarating  from  one  another  the  light  serial  s[>ots  alH>ve  nieiitione<I. 
In  the  corresponding  jrarts  of  the  me<lian  liand  the  black  pigment  liecomes  largely  coTicentrateil  into  a 
[lair  iif  intense  spots,  exteniting  over  the  fifth  (ftfl)  and  first  {li\ )  annuli,  and  including  Iwtween  them 
a  more  or  less  clear  light  spot,  the  repetition  of  which  causes  the  scries  of  breaks  in  the  median  Idack 
line  above  mentioneti. 

On  the  incomplete  somiti'S  at  the  anterior  end  ail  of  these  markings  may  ]»,  distinguislieii,  and 
as  they  retain  their  exact  relative  positions  they  afford  an  important  clue  to  the  homology  of  the 
developed  annuli.  All  five  of  the  hands  become  more  distinctly  constricted  in tersegmen tally,  the 
intermediate'  pair  finally  breaking  into  two  series  of  elliptical  spots  and  the  lateral  similarly  into 
serii-s  of  crescents,  the  horns  of  which  embrace  the  dorso-marginal  iicu'illic  On  somite  viii,  hi  which 
till-  annuli  M  and  la  are  incompletely  d<'vcloji<'<l,  the  meihau  black  diisb  extends  over  'i2,  li^,  and  the 
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posterior  hall  (repre^nting  ')2)  of  the  flivt  anniiliis.  while  the  paired  apota  are  confined  to  tlie  anterior 
half  (hi)  o(  this  annulus.  The  black  pigment  of  the  intermediate  band  is  entirely,  and  that  i>S  the 
lateral  band  nearly,  absent  from  the  fifth  (!i6)  annuliiis,  while  the  anterior  portion  of  the  firft  or 
double  annulus  (l-l  and  i2)  is  also  free  from  blafk  pigment.  On  the  trianniilate  somites  vii  and  vi 
this  arrangement  is  still  more  striking,  and  the  exact  componilion  of  the  first  and  third  annulj  is 
indicated  by  the  extent  of  the  melameric  and  int^rmetameric  pigmentation.  The  median  black  ilash, 
the  intermediate  ellipees,  and  the  lateral  crescents  on  each  occupy  the  middle  annulus  and  about  the 
adjacttnt  one-half  of  the  third  {a3)  and  two-thirds  of  the  first  (cl)  annuli.  while  the  paired  inter- 
metameric  spots  are  confined  to  exactly  the  remaining  fractions  of  anniili  id  and  o3.  These  parts 
have  exactly  the  values  which  were  assif:ned  on  other  grounds  to  hi  and  IS  in  the  composite  annuli. 
Even  on  the  biannulate  somite  v  the  pattern  remainn;  the  meilian  dash  becomes  a  mere  spot,  which 
ocenpieH  about  the  poaterior  thrcc-fourlliK  of  the  timt  (iil  and  o2)  and  the  anterior  half  of  the  second 
(((3)  annulua.  Anterior  to  this  the  median  line  becomes  continuous  over  »imites  iv  and  in  tu  a  |>oint 
between  the  first  pair  of  eyes,  where  it  meets  the  light  color  of  the  lip  nian^.  The  remains  of  the 
intermediate  and  lateral  bands,  and  especially  the  intermetameric  spots  of  the  median  band,  serve  to 
define  the  potential  annuli  even  on  somite  iv,  the  last  named  extending  onto  the  |>oslerior  part  of  in. 
It  will  lie  seen  that  the  stiiiiy  of  the  color  pattern  of  this  species  confirms  to  the  last  deiail  the  values 
which  were  ass^iied  to  the  annuli  as  a  result  of  the  stiuly  of  sense  oi^ans,  inte^mental  furrows,  etc 
Further,  it  aifurds  tmpport  to  the  neuromeric  flianilsnl  for  limiting  the  somite. 

At  the  posterior  end  of  the  lK>dy  a  aimilar  relation  between  the  color  markings  and  the  somite 
constituents  appears  to  l>e  maintained,  hut  the  condition  of  the  material  prevents  it^  tieing  satisfatrtorily 
worked  out.  The  posterior  sucker  is  marked  above  by  an  insular  ring  of  Mack  inclosing  a  light 
spot  and  fianketl  by  a  few  black  rays;  the  ventral  surface  is  ash-i'olorHi,  with  a  few  fniatl  wsttereti 
blat^k  spots,  mostly  near  the  margin. 

Small  s|iecimcnB  are  still  brighter  in  color.  The  grouixl  is  purer  hikI  clcan-r,  sometimes  |ialer. 
sometimes  reilder,  and  the  black  markings  relatively  deeper  and  more  vivid.  As  the  size  increases 
there  appears  to  be  a  progressive  tendency  for  the  black  pigment  to  diffufie  over  the  entire  dorsal 
surface,  changing  the  ground  color  tu  a  dull  olive  and  entirely  oliFcuring  the  markings,  though  the 
more  important  black  spots  may  always  be  found.  The  lai^^t  ^|)e<nnien  is  of  a  nearly  uniform  brown 
olive,  with  faint  darker  cloudings,  spots,  and  broken  lines,  among  which  may  alway:^  lie  <listiiiguii4he<l 
the  median  series  of  dashes,  the  paired  inlernietameric  spots,  and  the  lateral  spotfi.  They  are  very 
obscure,  but  sufHcient  to  show  the  persistent  impress  of  the  original  pattern. 

AHmKnbiTy  CaiuU.— The  mouth  cavity  is  bounded  posteriorly  by  iJiroe  hroa<t  triangular  folds,  a 
single  median  ventral  and  a  pair  of  dorso-lateral,  ti^ther  fonuing  a  diaphragm,  through  the  linilis  of 
the  trifid  aperture  of  which  the  anterior  edges  <if  the  three  jaws  are  usually  visible,  i^light  grooves 
run  along  the  liases  of  the  dorsal  folds  ami  nieet  in  a  triangular  exjiansion  of  the  metlian  labial  sulcus. 

Except  that  the  median  dorsal  jaw  is  somewhat  lower,  the  three  jaws  (pi.  12,  fig,  5)  are  of  similar' 
shape — long,  low,  and  compressed,  with  the  edge  only  slightly  convex.  They  are  strongly  angulated 
anteriorly,  where  they  pass  abruptly  into  the  supi>orting  plate,  but  re<-ede  more  gently  behind.  Tlic 
denticles  (pi.  12,  ligs.  5  and  6)  are  very  small,  triangular  plalea  s«'t  transversely  on  the  jaw^i,  and 
number  from  160  tu  180  on  eat^h  jaw  in  the  two  examplea  which  were  examined.  They  are  larg(?t 
anteriorly,  where  they  measure  0.03  mm.  in  height,  and  diminish  gradually  to  one-half  that  height 
at  the  tKwterior  end.  Along  the  sloping  sides  of  each  jaw  are  considerable  numliers  of  button-sliapeil 
papilhc  supported  on  narrow  stalks.  Thoy  vary  in  size,  the  largest  being  about  0.07  mm.  in  dianieter, 
the  smallest  about  one-fourth  that  size.  Most  of  them  are  arranged  somewhat  in  three  irregular  rows 
(fig.  5)  of  about  ten  each,  between  which  some  smaller  ones  are  scattere<l.  They  appear  not  to  he 
sense  organs,  but  serve  as  places  of  exit  for  some  of  the  ducts  of  the  pharyngeal  glands,  most  of  which 
traverse  the  interior  of  the  jaw  and  oiien  on  its  ridge  lietwecn  the  teeth,  rossibly  it  is  due  to  the 
great  number  and  crowiling  of  the  denticles  that  additional  outlets  are  retjuired  for  the  glands. 

The  muscular  (esophagus  is  marked  by  six  longitudinal  foliis,  the  three  which  correspond  to  the 
jaws  being  larger  than  those  which  alternate  with  them.  It  reaches  to  simiite  ix.  There  are  t<^n 
pairs  of  gastric  cexa  developed,  as  in  Ilirudo.  The  last  origmates  in  \ix,  is  large,  sacculate<),  and 
extends  caudad.  None  of  the  smaller  cwca  are  mm'h  saccuhitetl.  Tliat  this  spet'ies  is  a  trtie  bloml- 
sucker  is  shown  by  the  presence  of  blood  in  the  cjwa  of  alt  si>eciiuens  examine"!. 

Ref)rodurlire  Orginw. — A  general  view  of  the  reproductive  oi^'ans  ia  shown  in  pi.  12,  fig,  7,  The 
male  organs  do  not  differ  in  any  inijiortaiit  re.^iioi-t  from  llirnilii,  lhou[.'h  the  siK'rm  sai-s  l'fc)an-  largi'r. 
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There  are  eleven  pairs  of  teete«  ((l-(ll)  reatinRon  the  ventral  loneitutJinal  nm«'lcHiin  each  side  of  the 
nerve  cord  and  immediately  behind  their  correspond ing  ^iui^li^  The  pperm  diicti'  (iil)  lie  on  the 
floor  of  the  body  just  external  to  the  testes,  and,  owing  in  part  t<i  the  contrartion  of  tlie  bcxfy,  are 
greatly  convoluted.  At  the  poBterior  end  they  extend  beyond  the  laat  pair  of  teptes  an  short,  blind 
tubes,  but  a  sufBcieiit  number  haa  not  been  diase^ited  to  show  that  thin  is  a  eonstant  feature.  At  the 
anterior  end  the  ducts  become  mnch  smaller,  tens  glandular,  and  lesf  convoluted.  In  somite  xi  they 
bend  back  on  themselves  and  immediately  become  wide,  irregular,  closely  convoluted  tubes,  forming 
rather  compact  masses,  the  epididym^  {ep).  At  their  posterior  end  these  amin  pass  into  the  small 
ends  of  the  conspicuous  fusitomi,  muscular-walled  sace,  the  ducti  ejaculatorii,  or  sperni  sacs  [de). 
Finally  the  two  sperm  sacs  unite  in  a  common  penis  sheath  (figs.  7  and  H  pK.),  which  is  a  thick, 
moscuiar,  pyriform  sac  bent  sharply  forward  on  ituelf  and  attached  to  the  ventral  1>ody  wall  at  the 
male  orifice.  There  is  a  long  coiled-up  penis,  but  in  no  cases  was  it  found  to  be  protruded.  Prostate 
glands  are  scarcely  eviilent,  only  a  few  solitary  unicellular  glands  ojiening  inti)  the  bulb  of  the  penis 
sheath. 

The  peculiarities  of  the  female  organs  (pi.  12,  figs.  7  and  9)  have  alreaily  been  mentioned  in  the 
generic  description.  The  vagina  (iff)  is  cylindroid  in  younger  specimens,  but  liecomes  much  enlarged 
at  the  blind  end,  with  a  relatively  narrow  neck  (flg.  9)  in  fully  mature  examples,  in  which  also  it  may 
become  doubled  on  itself.  The  two  "ovaries"  (or)  lie  about  equidistant  from  the  ndddle  line  and 
their  ducts  empty  into  a  common  oviduct  with  a  small  albumen  gland  [gin).  The  common  duct  is 
short  and  folded  into  a  compact  coil  which  is  bound  to  the  anterior  wall  of  the  vagina,  with  which  it 
oiiens,  but  by  a  separate  orifice,  into  a  small  and  prol>ably  eversible  female  bursa  (h). 

The  female  organs  of  If.  jm-anira  are  shown  on  pi.  13,  figs.  18,  19,  and  20.  The  spei^imen, 
although  much  larger  than  that  from  which  fig.  7  was  drawn,  is  much  ie»)  mature.  The  stnicture 
of  the  organs  is  in  every  respect  similar.  The  vagina  is  marked  by  longitudinal  wrinkles  and  it  pro- 
jects upward  almost  vertically  from  the  ventral  boily  wall,  carrying  the  nerve  cord  with  it. 

Several  HpecimoiiH  (al>out  fifteen)  of  various  sizes  were  taken  trom  a  bottle  lal>eled  "Cagua  1-10-99." 

DI?LOBDELLA,  gan.  aov. 

The  leech  for  which  this  genus  is  proposefl  lielongs  to  the  monosticho<lont  Ifinidinidif  an<l  iltffers 
in  several  respects  from  all  memtters  of  this  group  whose  internal  anatomy  has  lieen  descrilieil.  The 
sperm  ducts  of  the  two  sides  remain  entirely  <listinct  almost  to  the  external  orifice,  with  which  they 
are  connected  by  a  very  short  canal.  There  is  no  definite  and  distinct  penis  sac,  and  if  the  common 
canal  is  evermble  at  all  it  can  form  only  a  very  short  penis.  There  is  a  remarkable  ilevelopment  of 
gastric  cjeca,  most  of  the  complete  somites  as  far  back  aii  xviii  having  two  pairs  in  place  of  the  one 
usually  present.  These  are  always  very  obvious  and  the  two  pairs  are  of  equal  length  in  some  of  the 
postgenitat  somites.  There  is  frequently  a  tendency  for  most  of  the  annuli  to  bei'ome  faintly 
subdivided.     (See  pt.  i:i.)     This  disposition  toward  the  doubling  of  organs  has  suggested  the  name. 

The  nearest  ally  of  IH]>lohdelia  known  to  me  appears  to  be  PkUohdeUa  Verrill.  This  genus  has  the 
sperm  ducts  similarly  separated  almost  to  the  external  orifice,  the  prostate  glands  ver>'  large,  the  jaws 
high  and  few  toothed,  and  the  color  pattern  similar.  But  it  differs  in  the  complicated  copulatory 
glands  anil  pita,  in  the  much  simpler  lobing  of  the  stomach,  the  form  of  the  ovaries  and  vi^na,  and, 
in  the  known  species,  in  the  location  of  the  sex  pores  and  some  details  of  annulation.  Miim^idtUa 
Verril!  possesses  the  two  pairs  of  gastric  CH'ia  per  stunite,  but  the  male  reproductive  organs  are  quite 
dissimilar. 

None  of  the  numerous  descriptions  of  J{im<liniiiic  from  South  and  Ceiitml  America,  (■lt-.,«piiear  to 
fit  the  type  species,  which  is  therefore  deecribeil  as 

Diplobdella  antellarum,  sp.  nov. 

Diagnomt, — The  ses  pores  are  separated  by  3)  rings,  the  male  being  situated  at  ^,1.  the  feiiiHle  at 
the  middle  of  xii  6.1.  There  are  about  35  denticles  on  each  jaw.  Annulus  xxvi  n\  is  developed  at 
th^  margins.  Annulus  iva3  is  frequently  imperfectly  differentiated.  The  colors  are  plain  venlrally, 
longitudinally  striped  above. 

ErteniiU  CAafocter*.— When  fully  extendeil  this  leech  is  slender  and  the  sides  of  the  boily  nearly 
jiarallel  for  a  long  distance,  as  in  a  nephetid;  when  strongly  contra<:ted,  which  is  the  state  of  most  of 
the  specimens,   the  lioily  is  neiirly  elliptical   with  bluntly  rounded  ends.      Whether  contracted  or 
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extended,  the  body  is  always  flattened,  quite  unlike  tlie  thick  rounded  form  assumes)  by  Minniipii,  ett., 
when  contracted  or  resting.  The  largewt  extended  Hpecimens  are  over  3  inches  long.  The  fieleclfl 
type  specimen  haM  the  followin>!  dimensions:  Length,  56  mm.;  greatest  width  (abont  xvui),  8.5  mm.; 
greatefrt  depth,  3.8  mm,  (about);  diameter  of  sucker,  5.4  mm.;  width  of  upper  lip  at  base,  2.3  mm. 

There  are  1(@  distinct  anniili,  cr)unting  one  wbirb  appears  pOHterior  to  the  anus.  In  many 
Npedmens  most  of  them  are  marked  by  a  transverse  depressed  line,  making  them  faintly  dorihlc.  The 
annuli  are  smooth,  in  no  case  exhibiting  the  prominent  papillie  so  cbaracterifitic  of  the  species  last 
dew^ribed,  although  in  some  cases  examples  of  the  two  species  had  i>een  killed  and  preserved  tiwether. 

In  marked  contrast  to  HiTiid'iJinrin  liiiirieh'trili  the  moutli  ia  relatively  small.  Tbe  upper  lip  is 
alightly  wrinkleii  on  the  marftin,  iiut  nearly  wnooth  below,  and  undivided  by  a  median  sulciis  except 
at  the  Itase.  Don^lly  it  is  seen  to  consist  of  the  first  four  somites,  the  coalesced  annul)  of  tlie  llfth 
lK>anding  the  moutb  posteriorly. 

The  five  pairs  of  conspicuous  eyes  (pi.  13,  flg,  10)  are  lUsposed  as  uKiial  in  the  fuinily.     The  dif- 
ferent directions  towani  which  tlieir  pigment  eups  &«.«  is  ewpeciallj   < 
directly  torwanl,  the  second  forward  anil  slightly  outward,  the  third  out' 
backward,  an<l  the  fifth  Irackwanl  and  slightly  outward. 

The  male  pore  is  situated  on  a  snjail,  more  or  less  prominent  cont  rising  from  the  contiguous 
parts  of  somites  xi  and  xii.  between  which  the  orifice  lies.  In  no  case  does  a  penis  pn>tru<le,  and 
there  are  no  copulaUiry  glands.  Tbe  female  i>ore  opens  through  the  middle  of  the  fourth  annulus 
(65)  of  somite  XII.     (PI.  13,  Rg.  12.)     None  of  the  spe<nmens  shon  a<.htelium. 

The  anus  has  the  usual  [lusitiim  liehind  somite  xxvii,  but  xxviii  api>ears  as  a  distinct  ri njif  tioiind- 
ing  it  l>ehind.  The  sueker  is  relatively  small,  thin,  very  flat,  rather  narrowly  attacheii,  and  much 
more  bniadly  frt-e  posteriorly  than  atiteriorly  (pi.  13,  fig.  11).  Tbe  usual  17  pairs  of  nephridio[ Hires 
appear  as  short  ciblique  slits  on  tbe  imsterior  margins  of  annulus  62  of  every  somite  from  viii  to  xxiv, 
inclusive  (flgs.  10  and  II).  The  first  10  pairs  are  just  eclad  of  the  veiitro-marginal  senaillM';  the  last 
pair  is  jieculiar  in  1)eing  <tistinctly  more  mesiad. 

.Inrju/iifJini.^Thc  details  of  annulation  are  sufficiently  shown  in  the  diagrams  (pi.  1.% figs.  10.  II). 
Attention  is  ilirectoil  to  thefolhiwing^iointH;  Somites  ii  and  iii  are  \'ery  short,  withnotrai'eof  more  than 
oneannnluscaoh.  The  second  annulus  (ii:!)  of  iv  is  sometimes  very  imperfeetlyse|>ainted.  On  the  ven- 
tral surface  v  is  nniannulate  and  vi  biannulate.  viitil  ia  very  large,  hut  alM'ayH  entirely  imdivideil; 
XXVI  al  is  separated  at  the  margins  at  least,  the  first  annulus  [nl  ->-  ii'2)  of  xxvii  is  very  broaii,  and 
its  BeiiHillin  are  far  posterior,  and,  lastly,  txviii  appears  as  an  annulus  distinct  from  the  sucker. 

The  nielameric  sensillitt  (pi.  13,  (igs.  10  and  11)  are  small  and  round  as  in  Niemoiiiit  and 
Hinido  mnlirinnliK,  but  are  generally  easily  found.  The  dorso-ialemi  are  much  larger  than  any  of  tlie 
others.  Their  arrai^ment  is  shown  in  the  figures,  the.  three  ventral  pairs  on  somite  xiv  (fig.  ID). 
Bensilltc  are  very  numerous  on  the  dorsal  surface  of  tlie  sucker,  all  of  the  eight  dorsal  series  lieing  well 
represented.    As  usual,  they  are  variable  in  nunil>erand  position  and  show  evidences  of  multiplication. 

Oitor. — The  pigmentation  is  ile9iTibe<l  from  formalin  specimens,  which  have  proi>abIy  failed 
considerably.  The  colors  are  very  quiet  and  the  pattern  simple,  but  Ixith  tint  and  arrangement 
vary  greatly.  The  ventral  surtai*  is  of  a  uniform  ash,  which  sometimes  has  a  distinctly  reddish  tint, 
in  which  case  there  is  likely  to  be  a  slight  subinarginal  liand  clouded  wi.tti  black.  A  narrow  yellowish 
liand  varyii^  in  intensity  extends  along  each  margin.  Dorsally,  the  ground  <:olor  may  he  just  like 
the  ventral  or  it  may  be  darker  or  tlnge<l  with  yellow.  In  a  typical  example  tliere  are  three  iiairs  of 
dark  longitudinal  bands,  which' together  occupy  about  two-thirds  of  tbe  width  of  the  dorsum  an<i 
unite  al  the  ends  of  the  body.  They  are  of  an  olive  color  bordere<l  by  narrow  marffins  of  brown.  The 
Innermost  pair  are  tbe  broadest  and  are  se[iarate<l  by  a  narrow  but  distinct  line  of  yellowish.  The 
intermediate  pair  is  slightly  anil  the  lateral  jmir  much  narrower,  and  the  latter  is  frequently  broken 
and  interrupted  by  intrusions  of  the  ground  color.  Between  ttte  dark  bands  the  Intervening  strijM  of 
ground  color  are  very  narrow,  and  broken  here  and  there  by  bridges  of  the  dark  pigment,  which  cross 
more  frequently  lietwccn  the  lateral  and  Intermediate  bands.  Such  connections  are  most  likely  to 
occur  on  the  fourth  annuli  of  somites,  but  the  pigmentation  of  thb  species  apfjears  to  have  no  ci)nBtant 
metameric  characters.  All  of  tlie  dark  bands  coalesce  in  a  single  spot  of  pigment  which  surrounds 
the  anus  and  extends  onto  the  sucker  in  the  fonn  of  a  crescent. 

The  extreme  of  color  on  the  one  hand  is  found  in  a  tyi>e  in  which  the  pigmeiitod  Imnds  liecome 
of  an  inky  black,  the  me<lian  yellow  line  is  almost  obliteratinl,  and  an  additional  dull  hlaitk  supra- 
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iDarginal  lint-  apixurM,  hikI  mi  tlitt  otluT  in  an  example  in  \ 
very  oInm^uiv  and  palt;,  wi  that  the  entire  nninial  in  of  a.  nearly  ui 
exau)|iles  are  found. 

Alimmbiry  timcj.— The  jaws  are  lunch  like  thixtc  of  llirwlu,  i^inspicufiiiH,  \i\^>,  whorl,  and  ctun- 
pruw!eil,lH«riiif;a  relatively  Nmall  nutnticr  (about  35)  of  ilcntidiui  arrar^^l  in  <me  Merits  (pi.  13,  fig.  13). 
They  are  much  larf^  on  Xhv  anterior  part  of  the  jaw,  lie<i)niinK  cnialler  ami  relatively  bniaiier  |H)Hti'ri- 
iirly,  where  they  are  enrcwiltHl  hy  Hi-veral  imiHtrfertly  lieveloiied  ones.  AH  of  the  fun<-lional  dentji^len 
Ixar  n-curvcd  cali'aroouB  ti|iK.  Thero  are  no  lateral  ]Mpillii',  lni(  all  of  the  gland  ducts  empty  im  the 
jaw  ridge  betwt*n  the  t**lh  Jfig.  13). 

A  very  rcniarkahte  ftalure  of  th«  alimentary  («nal  ih  tlio  extensive  cievetopment  of  ffantric  ewia. 
Koi'h  etmiplete  »>oniil<-  fn)m  viii  to  xviii  containB  two  pairx  ini^eail  of  the  one  pair  only,  which  \» 
usual.  In  the  niiiro  anterior  of  the  xomiteH  named  theite  aeea  are  of  n^latively  small  Mzeandare 
irre^fularly  ilevetoptii.  lint  in  the  more  {losterior  the  i\>ixA  of  the  two  paira  are  of  equal  anil  larfje  size, 
and  <'(inMiieralily  lo)>ed.  The  laat  ca^-e.  arising  in  xix,  Hii  iwual  in  the  IHmilinidir,  are  very  lar^^  and 
extend  |H>Hteriorly  hy  the  HideH  of  the  intestine  into  Hutiiite  xxiv  (pi.  I'A,  &g.  17). 

f{p]irodariirf  Orgtiim. — Ten  pairK of  tefltej*  (pi.  13,  fig.  14,  (1-/10)  o<TurinaHmany  Hnmitett  (xi  ti>xx). 
The  las'l  are  verj'  Hiiiall  and  lerminate  the  sperm  dui^tn.  The  latter  (tv/|  have  a  narrow  niuui'Ular  (?) 
Hfciicm  in  Homitw  xiaiwl  xii.  Theepididymt«i(i7>)  are  large  curve^liiiu.'VjeHwhiidiojKsu  intu  npenu  iiacH 
((ji').  The  sptTtn  rbch  theiniH;lves  (fig^-  14,  1<),  and  16,  <le)  ar(>  eoinparatively  xmall,  and  prencnt  the 
remarkable  feature  of  licing  elot«ely  lioiind  bq^ther  hy  muM-ular  and  efijiecially  hy  [-onne<rtive  tiiwue 
Bheathfi.  More()\-er,  they  are  eoni^aled  from  atiove  hy  a  thiek  layer  of  prostate  glanils  ( jigl)  whirh  i^>in- 
pletely  cover  them  don«lly,  laterally,  and  pwteriorly,  and  which  open  hy  numeroue  diints  into  the 
sperm  eacA  thenittelves.  In  a  diwuction  the  epididymes  appear  to  t<:'rmiiiate  in  a  eomewhat  maiwive 
median  iMMly  which,  by  setlioning,  is  found  to  includethesi>t'rnidnctji,  as  just  described.  The<»mmon 
me<lian  jKirlion  of  the  B[>erm  duets,  corresixinding  (o  the  penis  sheath  of  moet  Hinidinidir,  is  a  very 
short  atriuni  with  very  thick  muscular  walls  (mb)  and  a  mther  wide  lumen  lined  by  a  somewhat 
folded  epithelium  (in).  There  is  no  indication  of  a  long  tlliforni  i>enis,  such  as  occurs  in  moi't  jawed 
leeclieij,  and  while  the  lining  of  the  atrium  is  probably  even<ilile,  it  could  fotm  only  a  very  shoK.  rather 
wiile  iHtnis.  The  structure  of  the  whole  region  would  appt-ar  to  adapt  it  lietter  to  the  production  and 
placing  of  p))eniiatophores,  as  in  tllom/ikoniii,  rather  than  for  <'Opulation  as  practiced  by  Jliniih. 

The  female  organs  are  like  thore  of  f/irudo,  etc.  The  vagina  {rg)  and  slightly  (olded  common 
oviduct  (w/e)  lie  to  the  right  of  the  nerve-cord,  ventral  to  which  the  left  oviduct  (tobhcs  to  join  the 
latter. 

Like  //.  hiiinfhiirdi,  this  spei^es  is  a  blood  feeder,  as  is  evidenced  by  the  presence  of  blood  in  the 
ccca,  etc.  A  large  number  of  aiKjiimens  were  ei)liei'ted  at  San  Juan  on  January  la,  1899,  and  at  Cagua 
on  January  10,  1899.  It  also  o<;cur8  on  the  American  continent,  aa  I  have  received  from  Professor 
Harold  Heath,  of  Leiand  Stanford  University,  examples  c<dlei'ted  by  R.  C.  McGregor  in  January, 
1)^96,  at  I'anama,  C^>loiid>ia.     The  drawings  of  the  internal  anatomy  were  made  from  the  latter. 
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DESCRIPTION   OF   FIGURES. 

Plate  la. 

Figs.  I  Itiii  reiirtaeiit  iHntdumriii lilimcliardi, 

Fiii8.1,2.  Ventral  aud  liorBal  viewe,  reH[>ectively,  of  &  typical  lar^  Hpeuimen,  X  S.  The  somiteft 
am  in<licah.-4i  by  Roman  numerals  on  the  left;  the  numbers  on  the  right  are  of  the  annuli, 
I'ouiiteil  from  the  prtwtomium,  while  the  symlwls  ineludo<l  within  parentheecs  show  their 
tlieon-tical  value.  Th«eyesanH  metameric  BenBillie  are  shown  in  heavy  black,  the"goMet- 
Bhape<l  sense oiyann"  and  the  "iM>nical  sense  organs"  as  small  dots.  Except  that  all  of 
the  Koblet-sbapM  organs  are  not  represented,  the  position  and  number  of  the  Dense  organs 
is  indicated  an  ai'curately  as  posHible.  An  attempt  has  also  lieen  made  to  have  the  Ixildness 
of  the  lines  coiresiKind  with  the  depth  of  the  Jnterannular  furrows. 

Fi'i.  '.i.  A  semidiagrammatic  view  of  the  dontum  of  the  posterior  end  of  the  same  specimen,  X  5.  The 
metameric  sense  organs  only  are  represented.  The  dotted  line  across  annulus  xxiv  ii3, 
indicates  its  partial  suMivision  into  two.     The  sonilteM  and  annuli  are  iudiiated  as  in  flg.  2. 

¥m:.  i.  Slightly  more  than  the  right  half  of  somites  xv  and  xvi  of  the  lai^ge^  specimen,  X  3.  The 
whole  surface,  dorsal  and  ventral,  is  shown  as  though  flattened  out,  and  every  to^xigraphical 
feature  of  xv  has  been  drawn  with  the  greatest  care.  On  xvi  and  on  tlie  middle  portion  of 
XV  the  color  patlem  of  a  small  specimch  has  been  plotted  to  show  its  relation  to  the  sen- 
silke,  etc.  Tlie  intensity  of  the  black  pigment  is  indicated  by  the  closeness  of  the  stipiilinf;. 
dm,  dorsi-nieson;  in j  extreme  lateral  marein;  vm  (theeitact  margin  of  the  figure),  the  ventri- 
meson;  np,  nephrtdiopore;  md,  median^dorsali  dl,  dorso-lateral;  dmn.  dorso-marginal;  tm, 
sQpra-niargiuai;  gbm,  eubmarginal;  tiki,  ventro-mar^nal;  and  rl,  ventro-laleral  sensilta;. 

Fni.  a.  A.  mdllan  dorsal  jaw,  X  33.    Outline  as  seen  from  the  right  side.    The  teeth  and  papillte  are 

Fiti.  t>.  Transverse  section  of  a  jaw  shown  in  outline,  X  33.  The  cut  is  near  the  anterior  end,  and 
shows  one  of  the  larjjer  denticles  and  the  central  mass  of  gland  ducts  which  open  i>8rtly  on 
the  dentigeroiis  margin,  partly  on  tlie  lateral  facca  of  the  jaw.  d,  denticle;  p,  papillte;  gd, 
axial  maa>  of  ducts. 

Flu.  T.  Partial  representation  of  the  reproductive  organs  from  the  dorsal  aspect,  X  6.5.  On  the  left 
side  the  first  testis  only  is  snown,  and  the  ductus  ejaculaloriua  is  drawn  forward  to  show 
the  epididymis.  fl-Cll,  the  eleven  testes;  vd,  the  vas  deferens;  de,  ductus  ejaculatoriiia 
(sperm  sac);  171,  epididymis;  jn,  penis  sheath  (atrium);  01,  ovary;  ork,  common  oviduct; 
ty,  vagina. 

Fic.  K.  Outline  of  terminal  [>ortion  of  male  duct,  seen  from  the  left  Mile,  X  6.5.  g ,  ntale  ]>ore;  other 
letters  as  in  flg.  7. 

Fid.  St.  Outline  of  the  female  organs  of  the  largcHt  specimen,  somewhat  dissccteii,  X  ti.  6.  Um  and  rov, 
left  and  right  ovaries;  gla,  albumen  gland;  ix!c,  common  oviduct;  rg,  vagina;  b,  female 
bursa;  9,  female  pore. 

Plate  13. 

Figs.  10  to  17  rejiresent  DipUihdfUa  anliUanim. 

Fige.  10,  11.     Semidiagrammatic  figures  of  the  anterior  and  po8(«riiir  ends  of  the  body  viewed  from 

thedorsum.     x  (about)  5.    The  somites  and  annnii  with  their  values  are  indicated  as  in  f^ 

1,  2,  and  3,  but  the  metameric  sensilhc  are  indicated  by  circles.    On  somite  xiv  the  ventral 

seneilltc  are  shown.     Sensillie  lettered  as  in  tig.  4. 
Fig.  12.  The  sex  pores  and  neighboring  structures.     X  (about)  5. 
Fig,  13.  A  left  lower  jaw  shown  in  outline  and  as  a  transparent  object.     X  66.     Tlie  denticlea.  the 

course  of  the  gland  ducts  from  the  central  mass,  and  the  arrangement  of  some  of  the  muscles 

are  shown. 
Fig.  14.  Beproductive  organs  from  alxive.     X  C-3.    The  left  tei^tes  are  omitted,  and  the  lettering  is  as 

in  fjg.  7,  except  pgl,  prostate  glands. 
Figs.  15,  16.    Two  transverse  sections  through  the  atrium.     X  26.    The  section  shown 


pg!,  prostate  glands;  Im,  longitudinal  muscle  layer;  cm,  circular  muscle  layer; 

li,  nerve  cord. 
Fig.  17.  Outline  of  alimentary  canal.     X  (about)  5.     The  Roman  numerals  indicate  somites,  and  show 

the  extent  of  the  several  regions. 
Figs.  18,  19,  and  20  are,  respective!^',  nearlj-  anterior,  ventral,  and  right  lateral  views  of  the  female 

reproductive  organs  of  Biruditiana  jupaniea.     X  10.     Lettering  as  in  fig.  9. 
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The  collections  of  the  U.  S.  Fish  OommisHion  steaniei-  F'mh  Ilmrk  at  Porto  Rico 
during  the  months  of  January  and  February,  IHWl),  include  only  15  entries  of  nemer- 
teans,  indicatinfj;  a  remarkable  scarcity  of  this  group  of  worms  in  the  localities 
visited.'     Eight  species  are  represented,  as  follows: 

1.  Drepanophonu  crauu*  (Quatr).    One  specimen  from  off  (iiianiquillii. 

2.  Txniotoma  deHneatum  (Delle  Chiaje),    One  fragmentary  specimen  from  EnHenada  Honda,  Culel)m. 

3.  Tteniotomn  diaooloT,  sp.  nov.    Two  lar^ie,  wel1-prewrve<I  i^pFcimenH  from  Ensenada  Honda,  Culebra. 

4.  Micrura  Itucopii*,  Bp.  nov.     Four  specimens.     Hucares. 

5.  Cerebrabdiu  araUlengi*,  ap.  nov.    Several  ruptnred  in<)ividualB.     Maya^nez  Harbor. 

6.  Lineiu  albociiirliu  Verritl.     Ensenaila  Honda,  Cnlebra.     Two  specimens. 

7.  Lmeiu  or  Mieruni,  sp.  indet.     Several  fragmentary  specimens.     Knoenada  Honda,  (.hilebra. 

8.  Ctr^inUviu»,  ^p.  indet.     Ont  specimen.     Ensenada  Honda,  Ciilelira. 

Of  these  eight  species,  only  three  can  be  referred  to  previously  described  fonns 
and  three  are  apparently  new  to  science.  The  spet^iniens  comprising  the  remaining  two, 
being  known  only  from  preserved  material,  without  color  notes,  presented  no  tangible 
characteristics  which  would  lead  to  their  ready  diagnosis  and  c-an  not  be  referred  to 
any  species.  The  three  species  described  as  new. possess  such  well-marked  peculiari- 
ties of  color  and  structure  that  the  following  descriptions  will  doubtless  i-ender  them 
easy  of  rcdetenni nation  in  spite  of  the  ab.scnce  of  drawings. 

1.  SrepajiophoruH  craaauB  Quatr. 

e  Fran^-aisL':  L«k  N'l^murticiiH.     1-arlH,  Wta. 

A  single  specimen,  whicti  may  In;  referreil  to  tliiHSpecie.s  withagiMxl  ileal  of  certainty,  was  drudged 
oHtiuani<jnilla,on  coral  and  sandy  l>ottom,  In  8j  fathoms.  The  color oEtiie  preserved  specimen  is  pale 
yellow,  hut  its  internal  anatomy  an<)  the  arrangement  of  the  ocelli  iM^ree  perfectly  with  those  of  D. 
rrastut,  so  far  as  could  Iw  determined,  A  detailed  account  of  tiie  anatomy  and  histology  of  this 
species  may  be  found  in  BQrger's  monograph  of  the  Nemerteans  of  the  Uulf  of  Naples  ( Fauna  u.  Flora, 
Monogr.  22). 

The  specimen  c-ollected  at  Porto  Rki)  was  alioiit  20  mrn.  in  iength.  The  specicH  Ib  found  in  warm 
waters  around  the  whole  cinTumferenee  of  the  giobe.  It  is  common  in  the  Mediterraiieaii  and  is 
reported  from  the  British  Channel,  Madeira^  Mauritius,  .'^amcia,  Panama,  and  other  tropical  tm'alitief. 

I  This  scuralty  of  ncmertuiiu  is  even  muri!  striliiiig  iii  Ihe  L-olIoctiuiuior  ITolrawir  Vurrill  Hi  Bermuda,  wK-rv  Imt 
(ourspcvloa  am  reoorded  (Traiix.  Conriuulicul  Acad.,  x,  p.  5W-a9H,  lUUOi,  atid  Iti  Ihi:  cnlln'tlcniH  uf  Ehrhardtut  Biirluidiw, 
wtiereBiirgerloiuidbuiiwosptolBsCZelts.  (.  wisn,  Zool..  i.ii,  p.  19-37. 18BS1. 
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9.  TmiioMma  d«liu«atuiii  (Delle  Chi&Je).' 

PMa  dfUneata  Delle  Chlsje.    Memorle  lulla  itoilB  a  Dotomla  degtl  Holmatl  wnia  lertebre  del  resno  dl  KapaU.    Nupla, 

1»2S-1S». 
Eupalia  fUtineata  Hubrecbt.    NoUx  IroDi  Ihe  Lefdcn  Miueuin,  i,  1A7S. 

This  Hpecies  was  represented  by  a  portion  of  a  single  small  individual  froiu  Enaenada  Honda, 
Culebra,  This  fragment  includes  about  2!i  mm.  from  the  anterior  end  of  the  body  and  shows  tlie 
characteristiu  structure  and  markings  of  the  apecieti. 

Bunier  (Fauna  u.  Flora  von  Neapel)  records  thiaapeciea  from  Barbados,  and  Verrill' has  collected 
it  in  the  Bermudas.  It  is  lihewise  found  in  the  warm  waters  around  the  whole  circumferenct*  of  the 
globe — from  the  Mediterranean,  South  Atlantic,  East  Indiea,  Polynesia,  etc. 

3.  Tmnioaoma  diacalar,  sp.  nov. 

Body  of  large  size,  rather  stout,  with  rounded  nuirKins.  One  of  the  preserved  specimens  showed 
a  conspicuous  dorea)  ridge,  with  a  median  groove  rtmning  throughout  its  length. 

CWor.— There  are  no  notes  on  tlie  colorations  of  the  living  worms.  The  color  of  the  preserved 
specimens  Is  while,  or  grayish,  with  n  broad,  median  liaud  of  darker  color  throughout  the  length  of 
the  drir«il  surface.  This  darker  band  is  about  one-half  the  width  of  the  body  and  appears  to  have 
been  brownish  or  purjilish  iti  life.     The  sidce  and  ventral  Hurfuce  were  probably  whitish  in  color. 

Si:e. — The  largest  H|jeoinien  was  nearly  a  meter  in  length,  about  8  mm,  wide,  and  5  mm.  in 
tliickneBs. 

Oeclli. — The  head  contains  numerous  minute  ocelli.  These  are  arranged  in  two  broad,  irr^;nlar 
groups  of  &0  to  80  or  more  each  on  the  antero-lateral  mai^ns  of  the  head.  A  pair  of  very  slight  lateral 
grooves  extend  from  the  terminal  proboscis  pore  (when  the  head  ia  extended)  along  the  lateral  margins 
for  a  short  distance.  The  groups  of  ocelli  ar«  situated  on  the  dorsal  sides  of  the  grooves.  A  distinct 
annular  groove,  marking  the  division  between  the  retractile  snout  and  the  parts  immediately  following, 
lies  directly  posterior  to  the  groups  of  ocelli. 

.Hobirnt.— Ensenada  Honda,  Culebra,  February,  1S99.    Two  large,  well-preserved  epedmens. 

[Biirger'  describes,  from  a  single,  headlesa  fragment,  a  species  from  Barbados  which  may  possibly 
be  identical  with  the  above.  This  species  {Eupolia  aniiUengit)  was  76  cm.  long  and  9  to  7  mm.  wide. 
The  dorsal  surface  of  the  preserved  specimen  was  marbled  brown,  while  the  vential  surface  and  aides 
were  yellowish  white  or  gray.  In  its  internal  organization  the  species  rev««1s  the  characteristic 
features  of  the  genua.] 

Cephalic  glands. — In  regard  to  the  cephalic  glands,  nearly  always  so  well  developted  in  the  group, 
T.  d'ucoUir  surpaases  nearly  all  others  in  the  magnitude  to  which  these  glands  are  developed.  They 
not  only  fill  up  a  large  [lortion  of  the  tissues  of  the  head  in  front  of  the  brain,  but  extend  Iiack  of  the 
mouth  and  some  little  ilistancc  into  the  oesophageal  regiim.  In  the  mouth  region  these  cephalic  glands 
are  situateil  within  the  outer  longitudinal  muscular  layer,  and  encroach  so  greatly  upon  the  area  of 
this  layer  that  they  actually  occupy  more  space  than  is  given  to  the  muscular  fitx;rs  themselves 
Immediately  dorsal  I'l  the  mouth  the  glands  lie  directly  outnide  the  circular  muscular  layer,  and 
form  a  mass  which  i:>,  in  section,  four  times  as  thick  as  the  more  superficially  placed  muscles  of  the 
outer  longitudinal  layer.  On  the  sidi»  of  the  mouth  the  glands  are  scattered  irregularly  among  the 
libeni  of  the  outer  mui4cular  layer.  Behind  the  mouth  they  become  gradually  It-ss  voluminous,  and 
ilisapt>ear  son le what  fariher  back.  I  have  not  seen  that  they  discharge  el^where  than  on  the  anterior 
end  of  the  head. 

'.Ww. — The  cutis  glands  alHij  reach  an  cnomioua  development.  At  the  tip  o(  the  snout  these 
glandit  are  not  sharply  se[karate<l  from  the  cephalic  glands  mentioned  Bl>i>ve,  hut  a  little  way  Inck  they 
Ijecome  separate<l  into  a  sharply  limittil  layer  iniiiie't lately  lieneath  the  fibrous  layer  of  the  int^u- 
ment.  This  layer  of  cutis  glands  is,  in  most  r^ions,  at  tea.->t  double  as  thick  as  the  epithelial  layer  of 
the  integumiitit.     Beneath  the  glandular  layer  lies  the  fibmus  ciinnec^ive  tissue  layer  of  the  cutis,  of 
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Tarying  tbickoeee,  but  on  tbe  whole  somewhat  surpassing  the  glandular  layer  in  volame.  The 
muscular  layers  of  the  body  walls  are  as  in  other  spei^iee. 

The  oesophagus  is  surrounded  with  numerous  blood  ajtacre^  of  larger  area  than  in  most  species. 

The  cerehral  eense  organ*  are  remarkably  voluminous,  and  lie  immediately  behind,  and  in  close 
contact  with,  the  dorsal  ganglia.  Anteriorly  they  extend  forward  beneaih  these  ganglia,  and  their 
anterior  extremities  lie  externally  in  the  angle  between  the  dorsal  and  ventral  ganglia.  A  small  canal 
leads  from  the  anterior  extremity  of  each  sense  organ  obliquely  forward  and  opens  to  the  exterior  in 
a  shallow  groove  on  the  ventro-lateral  aspect  of  the  body  a  little  in  front  of  the  anterior  portion  of  the 
brain.     The  buccal  nerves  are  very  large. 

The  proboecia  is  small,  and  the  proboscis  sheath  short  The  muscular  and  other  layers  in  each 
ore  quite  ae  in  related  species. 

4.  Kicrura  leifcoj^is,  sp.  nov. 

A  rather  compact  species,  50  to  100  mm.  long  and  about  -i  mm.  wide.  The  head  is  marked  off 
from  the  succeeding  portions  of  the  body,  when  contracted,  by  a  narrow  constriction  extending 
entirely  around  the  body.  Tlit  head  is  variable  in  shape  and  is  acutely  pointed  or  broadly  rounded, 
according  to  the  Htat«  of  contraction.  Tlie  mouth  is  of  large  size;  the  lips  are  whitish  in  color.  The 
cephalic  furrows  are  of  uioderate  length,  reaching  back  to  the  annular  constriction  when  contracted. 
The  Riouth  lies  a  little  farther  l>ack  than  the  posterior  ends  of  tlie  cephalic  furrows — not  reaching 
forward  to  the  annular  constriction.  The  body  \»  somewhat  flattened  both  above  and  below,  but  the 
lateral  mar^ns  are  ronuded.  The  caudal  cirrus  is  colorless  and  of  moderate  size,  or  rather  small.  The 
proboscis  is  colorless,  of  moderate  size. 

Color. — As  preserved  in  formalin  the  color  is  homogeneous  slaty  blue  or  purplish,  with  a  tinge 
of  gray,  except  on  the  head.  The  color  of  the  head  is  similar  to  that  of  the  body,  but  is  clearer  and 
not  so  grayish.  The  tip  of  the  snout,  both  above  and  below,  is  pure  white  (at  least  after  preservation 
in  formalin).  This  white  patch  surrounds  the  proboscis  pore  and  extends  backward  a  short  distance 
along  the  cephalic  furrows.  No  ocelli  could  be  found.  It  is  possible  that  such  are  present,  bnt  oonld 
not  be  detected  on  account  of  the  extremely  dark  and  opaque  color  of  the  body.  After  standing  2J 
years  in  alcohol  the  color  is  still  as  dark  as  after  the  first  month. 

Hucaree:  Four  specimens,  one  of  which  is  100  mm.  in  length  after  preservation  in  alcohol. 

In  internal  anatomy  this  speciee  presents  very  few  peculiaritjes.  The  great  abundance  of  pigment, 
which  gives  the  species  its  very  dark  color,  is  situated  mainly  in  the  cutis.  It  occurs  also  in  lewer 
quantities  in  the  connective  tissue  among  the  muscular  fibers,  and  a  conmderable  layer  of  it  lies  just 
external  to  the  circular  muscular  layer. 

The  cutis  glands  are  well  developed,  and  extend  as  a  thick  layer  well  down  into  the  outer 
longitudinal  muscular  layer. 

The  brain  and  cerebral  sense  organs  are  as  i[i  other  species.  The  dorsal  median  nerve  is 
,  conspicuous. 

The  nephridia  reach  forwanl  to  the  mouth,  but  do  not  extend  for  back  into  the  (Esophageal 
r^on.  The  nephriilial  canals  are  small  and  profusely  branched.  There  are  several  remarkably 
narrow  efferent  ducts  on  each  side,  opening  on  the  dorso-lateral  aspects  of  the  body. 

[LinmB  alhonaam,  which  Verrill  has  described  from  Bermuda  (Trans.  Connecticut  Acad.,  x, 
p.  598,  IBOO),  is  widely  different  from  the  aliove,  the  two  species  agreeing  only  in  having  the  tip  of 
the  head  white  in  color.] 

S.  CerebratuluB  antilleiiBis,  sp.  nov. 

As  preeerveii  in  alcohol  the  lieail  is  pcar-sliaped  and  very  much  flattened;  the  body  is  much 
flattened  and  has  tiiin  ciges.  The  cephalic  furrows  are  long  aiid  deep,  reaching  a  little  farther  back 
than  the  anterior  end  of  the  mouth.  Mouth  of  moderate  size.  Proboscis  pore  subtemiinal.  A  con- 
spicuous ),it  liea  exactly  terminal,  ami  this  is  nearly,  but  not  quite,  reached  by  the  cephalic  furrows. 
Aeseen  inmicro8<«picsecIionH  this  terminal  pit  represents  a  very  highly  developed  frontalaense  organ. 

Qilor. — In  formalin  the  color  of  the  body  is  faintly  reddish,  mottled  thickly  with  brownish  on 
the  dorsal  surface.     Under  sides  and  anterior  margins  of  head  paler.    . 

Mayaguez  Harbor,  Pi.  del  Algarroho,  in  sand  or  mud,  at  a  depth  of  IBI  to  172  fathoms.  One 
specimen,  much  broken.     Lengtii  in  life  was  probably  100  to  150  mm. 
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Several  fra);ments  of  the  mine  species,  two  iil  which  have  well-preservcHl  heaiU,  were  taken  in 
Kin<)  or  niud  at  t)ie  enlnUK'e  to  Maynjiiu'ii  Ilarl>or  in  12  to  13  falhomi', 

Tlie poeterior  ponton  of  (tnolhiT  specimen,  proliably  of  thin  t>[ie(-ii-M,  waa  tabeti  in  th«^i«ine  harlH>r 
in  Hticky  mud  at  a  ikjitli  of  4  j  fath<iiiis. 

Tlie  intenial  anatouiy  of  tliin  Njiei-ii'N  i^  i^lowly  nimilar  to  tliat  nf  other  HpecieH  of  the  genus.  A 
\'ery  hij^hly  ilevi'lope<1  frontal  sunxe  oifian  lien  <lireetly  dorxal  to  the  prol>otH'ia  i>ore,  a.*  waH  mentioned 
alKive.  Thiii  is  iiituatei)  ilirei^ty  lietweeii  the  anteriiir  emlH  ofthe  cephalic  furrows  and  roiisipts  of  a 
deep  pit  lined  witii  mieciali^ed  epithelium. 

.\  l>roa<)  IdiHHl  lacuna  lies  in  the  anterior  portion  of  the  head.  This  divides  a  little  farther  Itafk 
into  two  lateral  laeume  beside  the  rhyni'ho<lKuni.  as  <iBnal.  Later&l  and  <:ircuiii-i.eBuphaKeal  blood 
laeunie  ae  in  other  species.  The  dortul  vessel  leaves  th'e  proboscis  sheath  a  little  way  Ixihind  the 
nephriiiioimres,  anil  therefore  at  alwut  two-thirds  the  ditrtanee  toward  posterior  eiiil  of  lei^pha^eal 

The  probosi'iB  sheath  has  a  very  distinct  inner  longitudinal  inusonlar  layer  anil  an  onter  layer 
of  circular  niusi'ltv. 

Thecutisglandfare  remarkalily  small  and  {loorly  develoiieil.  They  <io  not  reach  one- fourth  of 
tlie  tlistani-e  from  (he  exterior  to  the  circular  muscular  layer.  The  outer  lnn}ritudinal  iim^'iilar  layer 
is  iiiucli  thii'ker  than  the  two  inner  nius<-ular  layers  comhincfl. 

The  (lonoilgani^lia  are  very  voluminous;  they  are  nearly  twice  the  diameter  of  the  ventral.  ICach 
ilonul  Kangliun  is  dividei]  posteriorly  intii  two  lobcu,  of  which  tlie  upper,  smaller  lolie  ends  shortly, 
while  tlie  larger,  ventral  lube  continues  ilirei'tiy  into  the  cerebral  sense  oilman.  These  sens*  orgaiis 
are  very  highly  developeil;  the  canals  coinmunicatiug  with  the  cephalic  furrows  pans  at  first  to  tlie 
internal  ventral  I >order  of  the  sense  organs,  and  then  tiendnhtiquely  upward  and  outward  to  the  lateral 
liordere.  I^ter  the  canal  takes  a  cun'ed  course  to  the  internal  Imnler  again.  Posteriorly  the  pense 
organs  end  blindly  iu  the  broad,  lateral  blood  lacanie. 

The  buccal  nerves  are  large  and  conspicuous.     The  median  dorsal  nerve  is  very  small. 

Xephridiii. — The  nejihridiat  canals  are  reiitricted  to  the  middle  thin!  of  the  u'sophai^l  nigion. 
The  main  canal  on  each  side  lien  above  the  lateral  bloiKl  lacuna  in  the  angle  lietween  the  prolioscis 
sheath  and  the  ii-Nojihagus,  while  a  few  branches  iiass  ventrally  and  lie  in  contart  with  (he  cin'uni- 
(ewipha^-al  bliKxl  s|>a<-ei'.  A  single  jiair  of  efferent  ducts  from  near  the  |)osterior  ends  of  the  I'anals 
jMKt)  to  the  dorso-lateral  ai<i>ecta  of  the  l>ody,  as  usual, 

Ktiiroilittliir  iirgiiiin. — The  genital  products  apin-ar  to  lie  fully  matured  in  January.  The  oviducts 
were  then  jMrtially  formed,  and  extended  as  rather  wide  tn!>es  through  the  two  inner  muscular  layers, 
hut  lailcil  to  [lenctrate  far  into  the  outer  longitudinal  muwtular  layer.  Thu  position  of  the  oviducts  is 
on  the  dorsal  surface  of  the  l>ody  and  very  near  the  miildle  line. 

6.  Idneus  albociacttia  Verriil. 

TraTi..roloiL-clleiH  A™rt.,  I.  l..fl»i,pl.  LXj.  «)(..  1.  I.i,  Ih.  1»U0. 

The  aU-oholic  s[>eciirien  is  short  and  thick-set,  with  sdort  bead,  ronndiil  body,  anil  short  cepliali"; 
furrows.  Month  just  liehind  the  [mslerior  ends  of  the  furrows.  Color  yellowish  in  alcohol,  but  gives 
no  indicittion  as  to  the  original  coloration,  exi'ept  tliat  there  is  a  series  of  narrow,  transverse  lines 
crossing  the  |Hi'terior  |K)rtion  of  the  body  at  fairly  regular  intervals.  ProlHiscis  slender,  longer  than 
the  Ixiily  when  cimtracteil,  yellowish  in  aliiibol, 

lA'ngth  of  lhec)ntracteds])ecimen2Dmni.;  width  2  nun. 

Knsenaila  Nonda,  t'ulebra,  A  more  slender  siK-cimen  Ironi  the  same  locality  shows  the  trans- 
verse lines  more  distinctly,  is  inuie  slendiT  in  shape,  and  has  longer  i-ephalic  furrows- 
While  then-  remains  the  possibility  that  an  examination  of  living  individnals  of  therv  Porto 
Kican  worms  would  reveal  differences  which  would  cause  them  to  \*>  separated  from  /,,  allfi/'inciue, 
which  Verriil  has  recently  described  from  Bermuda,  yet  a  comparison  of  preserved  specimens  fpi)m  lioth 
Im'ulities  indiirates  Hint  they  are  sjieciflcally  identical.  The  Bennuila  specimens  that  I  have  seen  were 
prcst^rved  in  formalin  anil  have  retained  well  their  original  culor,  while  in  the  alcoholic  specimens 
fnun  Porto  Rico  the  i-olor  has  almost  disap|>eareii.     The  Porto  Kican  specimens  wore  <-onsiderably 

Professor  Verrill's  deecriplion  nf  the  living  worms  fmm  Bermuda,  is  as  follows:  "  Body  not  very 
long,  slender,  tapered  jHisteriorly,  a  little  tlaiten<-c);  heail  usually  a  little  wider  than  body  and  mor« 
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depre>«e<).  Ocelli  xmall,  about  4  or  5  in  HJiigtit  MTies  on  piu^h  Hiile  of  the  heail.  Latorat  Uavn-  large 
and  lonR  Oilor  dark,  i'ni<iky-bn)wn  or  nearly  lilaok,  crixwcil  by  alxint  20  white  Tingp,  whii-h  iH^inie 
narrow  white  liw!"  in  <-<>ntrai-tioni  nw'k  ui^ually  with  a  wider  whitu  liand;  hpail  with  white  iiigea  and 
a  median  white  diinul  Rjrat.  Under  aide  whitixh.  r>-nf;^h,  in  I'xlcnmon,  35  to  iiO  mm.;  diameter, 
abont  1  to  1.o  raTu.     lyiw-tide,  amonjt  eorallineti." 

7.  Micrura  or  I^euB  Hp. 

A  iilen<ler  Hpcriex  with  long,  slender  head,  loni;  i-e|ihali<:  fiimiwH  rfuchinK  Iiai^k  flighlly  farther 
than  anterior  <-n<l  of  mouth.  -  Pmlxwis  \aTtK  in  niiie  an<)  nearly  tw  lun^  a-i  l)ody  of  the  wortii.  I^ength 
of  the  alroholie  ti|Kinmen  140  nun.;  Itmly  rather  Hiender,  with  rounded  nian^ni'. 

One  i>[iet;imen  with  extrudt^l  )>rol)OMi-iH  From  Ensenada  Honda,  Culebra,  Two  headliHH  (ratinients 
from  the  same  locality  may  W  refcrrvil  to  the  »uime  xix'ciii^.  The  <-olor  of  all  the  HjHX'imen."  Iiiu>  j>rae- 
tjcally  iliiiajiiM-areil, 

8.  OerebratuluB  pil 

The  <silor  of  the  single  s[>eciincn,  proserveil  in  alcohol,  haw  ditiapiieareil.  T.en;{th  of  the  IkkIj 
aliuut  50  mm.;  iiioilerately  slender,  eH|iecially  in  the  inwiihageal  region.  The  heail  in  reinarkahly  long, 
ttleniler,  chariily  pointeit,  and  flat,  iloutli  large;  its  anterior  end  rcacbe!'  as*  far  forwnnl  *<  thi'  jHU'terior 
endt*  of  the  eephalie  furrowf.     EnHenada  Honda,  Cnlebra, 
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TIIH  KCHINODKRMS  OF  PORTO  RICO. 


Bv  HUBERT  LYMAN  CLARK. 
Professor  of  Biology.  Olivet  College,  Michigan. 


Tbe  following  account  of  tht*  e(rhinoderm»  of  Porto  Rico  is  based  primarily  on , 
the  extensive  collections  made  by  the  U.  S.  Fish  CommuHion  steamer  Fluh  llawk 
in  January  and  February,  1899,  coDlp^^ji^g  considerably  over  1,000  specimens  and 
representing  85  species.  The  colletrtion  of  crinoids  is  very  small,  but  whether  this  is 
due  to  the  difSculty  of  dredging  in  those  waters  or  to  the  comparative  scarcity  of 
that  group  «f  cchinoderms  around  Porto  Rico  it  is  impossible  for  me  to  saj'.  The 
collection  of  holothurians  i-s  also  small,  but  in  this  case  there  is  little  doubt  that  tbe 
difficulty  of  dredging  is  responsible.  The  collections  of  starfishes  and  sea-urchins, 
though  not  very  extensive,  probably  represent  with  a  fair  degree  of  completeness  the 
littoral  fauna  of  Porto  Rico  in  those  groups.  The  collection  of  brittle-stars  is  large, 
comprising  more  specimens  and  more  species  than  all  the  other  groups  combined, 
and  it  is  doubtless  very  representative,  at  lea.st  of  the  littoral  fauna. 

I  have  also  had  the  pnvilege  of  examining  the  echinodemis  collected  in  the  winter 
of  1900  near  San  Juan  by  Mr,  George  R.Gray.  Though  this  collection  embraces  only 
22  species,  it  includes  1  holothurian  and  1  brittle-star  not  in  the  Finh  Hawk  collections. 
The  number  of  species  in  the  following  list  is  therefore  87,  of  which  3  are  crinoids,  11 
a.Hteroids  (starfishes),  49  ophiuroids  (brittle-.'itai's),  13  echinoids  (sea-urchins),  and  11 
holothurians.  Of  these,  8  seem  to  have  t)een  heretofore  undescribed  and  14  others 
have  their  previously  known  range  extended  considerably,  so  that  the  collections  add 
not  a  little  to  our  knowledge  of  West  Indian  cchinoderms.  About  50  of  the  87  species 
may  be  ckissod  as  "littoral''  forms;  that  is,  they  may  lie  looked  for  in  water  of  less 
than-i  fathoms  depth,  and  nearly  all  of  them  occur  in  much  shallower  water  than  that, 
often  just  below  low-water  mark.  Judged  l)y  these  collections,  the  echinoderm  fauna 
of  Porto  Rico  is  essentially  like  that  of  the  other  West  Indian  islands,  although  some 
of  the  new  forms  may  prove  to  be  confined  to  Porto  Rico  alone.  At  present  we  know 
too  little  of  the  fauna  of  any  of  the  islands  to  draw  any  far-i'eaching  conclusions. 

In  preparing  this  report  two  very  different  objects  have  been  kept  in  view,  but 
it  is  hoped  that  the  attempt  to  coml)ine  them  in  one  paper  will  not  deti-act  from-  the 
value  of  the  work.  Primarily,  it  is  intended  to  present  a  complete  report  of  the 
collections  made  by  the  Fisih  Jlitn-k,  describing  and  figuring  the  new  species,  and 
giving  a  full  list  of  the  cchinoderms  of  Porto  Rico.  But  the  attempt  is  also  made 
to  give  a  brief  destrription  and  account  of  each  species,  sufficient  to  enable  anyone 
acquainted  with  zoOl<^y  to  identify  them.     The  echinoderms  are  among  the  most 
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noticeable  and  characteristic  animals  of  the  West  Indies,  and  any  visitor  to  the 
islands  at  all  interested  in  natural  history  is  sure  to  find  H))ecimGns  which  it  would  be 
of  interest,  if  not  of  importance,  to  identify.  At  present  there  is  no  single  work, 
nor  indeed  any  popular  book  of  any  kind,  by  means  of  which  this  could  be  done. 
The  Porto  Kican  collections  have  afforded  the  opportunity  to  prepare  such  a  paper, 
since  they  include  many  of  the  common  littoral  echinoderms  of  the  West  Indies.  It 
is  hoped  that  these  very  artificial  "ke)-s"  may  be  of  use,  not  only  to  ti'avelers  and  to 
residents  in  Poito  Rico  and  the  other  islands  who  are  interested  in  marine  life,  but 
especially  to  students  or  specialists  in  other  fields  of  zoology  who  may  visit  the 
West  Indies  and  wish  to  know  the  names  and  history  of  the  echinoderms  with  which 
they  meet.     The  "keys"  may  also  be  of  use  in  Florida  and  along  the  Gulf  coast. 

It  must  be  borne  in  mind  that  our  knowledge  of  West  Indian  echinoderms  is  far 
from  complete,  and  there  are  doubtless  many  of  the  less  common  "littoral"  species 
-  not  included  in  these  "keys."  Specimens  of  such  formsraayormay  not  fit  by  accident 
into  the  key,  but  the  brief  account  given  under  the  name  of  each  species  will  assist 
in  preventing  mistakes.  There  are  quite  a  number  of  species  which  were  not  taken 
in  Porto  Rico,  but  which  will  very  possibly  be  found  there.  Such  forms  have  been 
included  in  paragraphs  following  the  lists  of  species,  with  brief  statements  of  their 
distinguishing  characteristics,  to  assist  in  their  identification  if  found.  H  is  of  great 
importance  that  specimens  which  do  not  answer  to  the  descriptions  here  given  should 
be  preserved  in  spirits  and  if  possible  forwarded  to  the  Fish  Commission  or  the 
National  Aluseum  at  Wa.shington  for  identification.  In  this  way  the  present  list  will 
be  extended  until  it  includes  all  of  the  littoral  ei'hinoderms  of  the  West  Indies. 

In  presenting  this  rt'port  I  desire  to  express  my  deep  appreciation  of  the  cour- 
t^^ies  I  have  received  from  the  Hon.  tJeorge  M.  Bowers,  II.  S.  Commissioner  of  Fish 
and  Fisheries;  and  also  from  Dr.  Hugh  M.  Smith,  of  the  U.  S.  Fish  Commission. 
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CRINOIDEA. 

SEA  LILIES. 

The  crinoids  comprise  a  very  insigniticant  part  of  the  Fhk  Hawk  coUectione, 
and  there  are  no  stalked  forms  among  them.  There  are  not  a  half  dozen  specimenij 
all  together,  although  there  are  fragments  of  many  armis.  They  represent  thi-ee 
common  West  Indian  species  of  Cmiuthdw,  <^one<ted  at  tive  different  stationi^,  and 
may  be  distinguished  from  each  other  by  the  following  characters: 

A.  Mouth  ajjjjcnxlmatel.v  in  cenlcrol  disk.    Oral  pinnuleH  without  a.  "pomb"  ncurtip Anledimhagmil 

B.  Mouthatslilvof  diak.    Oral  pinnule*  with  a  "rainb"  of  nnmu  tcvlh  on  Inner  niile  near  tip. 

I.  ColoipHle.    PlnniilexwIthoulmlmileHplDfsnr  hooks  ciD  euirh  Jiilnl AclimimaTa  mtriitionaai 

1.  Color  redbrowu,  ullh  a  bngltudlnol  tilack  Rlrlpe  un  ulHiral  xlde  o[  amis.    Plnnulen  with 

mlQHtf  spines  i.rhcv.k^  on  ™<'h  joint Actiwrntlnx  naiigimia 

Antodon  ha^nii  (Pourtalee). 

This  has  \kki\  OHiied  tho  coniin<)ne»'t  crinoid  ot  the  Went  Indies,  It  was  first  collected  by  I'uur- 
tale«  in  the  Straits  of  Floriila,  and  ha.-*  since  been  found  widely  distributed  in  the  Caribbean  Sea. 
The  calyx  ia  about  20  mm.  across;  armw  100  mm.  long-  There  iH  one  calyx  and  fragtiientu  ot  many 
anna  from  station  6067,  where  they  were  dre<lge<l  on  a  coral  bottom  at  over  100  fathoma  depth. 
Pourtntes  saya  tlie  color  '\n  "pale-greenish,  tnmintc  white  in  alcohol."  The  fragments  of  arma  before 
nie  are  alnnwrt  white,  but  are  landed  with  pale  brown,  and  near  the  liase  ii"  a  longitudinal  pule-brown 
!ttri|>e  on  the  aboral  aide. 

Acti&ometra  meridionalis  (Pourtiles). 

Ori^nally  deacribed  by  t'onrlalen  tnun  a|>ecimena  I'olle^-twi  in  Florida  Straits,  but  nitw  known  as 
a  common  and  widely  distributed  forni  in  the  wi'stem  Atlantic.    Somewhat  larger  than  the  preceding. 

There  are  4  calycen  of  thie  ai)eciea,  with  iMirtions  of  arniH  attache<l,  from  atation  GOtti!.  The  longest 
arui  meusured  125  mm.  There  are  alao  fr^mciita  from  atation  6066,  Thia  ajiecimen  was  collected 
with  a  trawl  on  a  rocky  sanil  bottom  at  a  depth  of  from  7,^  to  172  fathoma. 

Actinometra  rubiginosa  (Pourtalea). 

First  described  from  south  ot  Florida,  it«  ratige  eastward  being  greatly  extended  by  its  collection 
at  the  eastern  end  of  Porto  Rico.  About  the  siu>  of  the  prei'eding  and  mort  handsomely  colored. 
Fragments  oE  arma  collected  "with  a  tangle  on  a  coral  bottom  at  xtationa  tiOSS  and  60tM),  at  <lepths  ot  16 
to  23  fathoms,  aeem  to  be  referable  to  thia  apeciea.  They  are  dark  reddish-brown,  with  a  longitudinal 
black  stripe  on  the  aboral  side. 

Numerous  other  species  of  crinoids  have  been  collected  in  the  Caribbean  Sea, 
but  it  is  impossible  to  say  what  forms  may  be  expected  to  occur  in  the  Porto  Rican 
waters.  It  is  worth  noting,  however,  that  the  three  species  collected  by  the  Fish 
Hawk  are  not  only  all  CiniMtuhu  (crinoids  without  stalks,  not  attached  when  adults), 
but  belong  to  the  10-arnied  series  of  that  group.  Several  ConiuluJie,  having  15  to  20 
or  more  arms,  may  Ix"  looked  for,  while  other  10-armed  species  undoubtedly  occur. 
Of  the  stalked  crinoids,  Pe-ntacflinui  decorus  W.  Thomson  has  been  ret^orded  from 
the  "  south  aide  of  Porto  Rico"  (Fewkes,  Bull.  Mus.  Oomp.  Zool.,  vol.  x,  p.  181)  aYid 
three  other  species  of  the  same  genus  are  also  known  from  the  West  Indies,  all  col- 
lected in  water  of  over  70  fathoms  depth.  The  curious  little  Holopwi,  which  has  be^ 
recorded  from  the  north  aide  of  Cuba  and  from  Barbados,  may  be  looked  for  attached 
to  rocks  in  comparatively  shallow  water. 
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ASTEROIDEA. 
STARFISHES. 
The  J^in/i  Il'i.icl's  collftction  of  startwhcs  is  of  considerable  interest,  although 
no  nrw  spM-ios  were  found,     Thnre  are  103  specimens,  representing  11  species,  but 
one-third  of  these  belonp  to  a  single  speiMes  of  jhttropi'.'itun.     With  one  exoeption 
the  spwies  lire  common  West  Indian  forms,  and  the  list  is  almost  a  duplifat«  of  one 
published  in  IHStJS  iis"The  Asteroids  of  Jamaica '^  (Johns  Hopkins  Univ.  Oirc.,Nov., 
Issts).     These  starfishes  arc  readily  distinguished  from  each  other,  as  they  represent 
no  less  than  7  families,  and  the  following  artificial  key  will  make  their  determination 
easy,  although  it  is  worthle,ss  for  any  other  specie-s. 
A.  KsyK  ftuiru-r  ihuii  [llsmctcr  of  <11sk,  tht  general  nhapc  of  nntraal  peaU([ona1. 


II.  Siu'viTj- small. dlHli Hal AUrrlM Miam.    (8) 

B.  RBysmiwh  loninTlhnx  illnroeterof  <ll!<lf. 

I.  iUj'H  nion-  nt  lisa  DatKMied.  aii<l  apliir,  al  leua  OD  die  xlde*. 
1.  UiHk  Umst:  tcvnenl  lonn  sur-nliapi^;  mnrRliiBl  plaie*  of  ni>-s  on  upper  side  very  prominent. 

1.  MaTttlnal  plalcn  wilhiiiu  xplniS' Attniprrlm  ajiHUnuit.    (I) 

2.  Manclniil  plalej  wttherLi-i.  eiinliailiipiiie* Aitr.,pteli:a  dniiUniBt.    (2) 

b.  l>lBk  innallvr.  rayn  ]i>nt[cr.  miiiBliial  plalca  not  prominent. 

1,  R«yB9.  HalaiKl  limit ImvIih  Hia-anienrU.    (6) 

i.  R«y»  S.  flat  ami  long,  mil  spiny  above ; Laiilia  rlaUirala.    (4) 

3.  Ray  .V  baniU-d  allemalely  with  t[reun  or  purple  and  y<-llow,  Nimewhal  flaileniHl.  lonx. 

■lid  eovt-Tud  wlthKDoalt  Hplne*-.. .................................................... --..'Luit'iaoffA-iinfn-    (3) 

4.  lUyi>.^iiulmilchflBlunecl,iihoi1.blunt,aiid]H'BrlnKa[ew|3aio60)coaIi<eKpln(!»...^AfiHU(rriTanj^»ii.  (11) 
II.  I)i«k  very  «roiill,  rayn  very  nlcnder,  anti  ulmi^l  cylinrtrlcal. 

a,  RnyK  ralher  blunt  and  nulle  sniovlh. 

I.  Uroli|>K>ifu|H.'nmKK  through  skeleton  arranged  In  roKiilarlnnKltudinat  rowHonlays.  .OpAfdJailiTtniailfnpii.    (9) 
X.  <iroii[i!<  III  openings  ihnmgli  okelelon.  withniilany  ieflnilc  arrangement Lliu-kiii  initliKuffii.  (10) 

b,  Rnyii  lapeiing,  and  mure  or  less 'plny,  ul  luuiu  on  ildea Znroatler/atgtiit.    (A) 

1.  Aatiopecten  antilleasia  Lutken. 

This  oiiiiTiiDn  i<tarlish  ot^iin  throuftlioiit  Ihe  Weet  Inilies,  on  sanily  IxiIIotiih.  It  in  (teneraily  very 
liljlit  iiilortil.  wliitwh  or  pale  bniwn,  aiiil  rwwhea  a  diameter  of  abinit  175  mm.  There  are  thirty-six 
HpLi-inicne  in  ttie  Fith  Huuk  Killettiun,  ranging  fnim  6  to  1K5  mm.  atrrotn.  The  ainatlc8t  haa  the 
tiaKillii.'  u'ilh  fi  or  more  H]iini>letp,  4  manpiial  plates  on  eaiOi  side  of  ray,  and  a  A-t*l>ape(l  plat«  at  tip; 
infer(}-niai)tiiia]  plalcs  with  one  lateral  Hpine,  the  se<:ODd  jiut  lieginninK  to  appear.  8|ie<:imen8  IS  to  16 
mm.  ai-rciHM  have  tlie  w^)nd  lateral  >>iiine  nearly  ats  lai^  ati  the  first,  except  on  the  2  inFero-iiiai^inal 
plati-i  at  aii);teof  the  rayR;  the  paxlllii-  fpiiieletif  are  more  gEaniform.  Id. specimens  24  mm.acnwa  the 
jHxilliL'  KpineU'lH  are  nearly  granular.  Small  fiiei^imenp  are  eanily  ilistiiiguiHliol  fnini  amall  speoimeus 
iif  the  next  fiiedcH  hy  tlieirflatncsH,  lircailth  of  rays,  tlie  |>aKillii',  and  bhinlnc!«  of  lateral  xpiiics. 

(iillwli'.l  at  .\rniyo,  Mart^.1le/,  and  I*ucrtii  Real. 

2.  Astropecteu  duplicatue  (<iray). 

Thii*  I'lieriif  weiiif  lo  mviir  in  deejier  water  than  the  preceding  around  Porto  Rico,  but  may  be 
found  with  it.  There  are  several  differenct^  between  them,  but  Ihe  Hpinen  on  the  marginal  platee 
Eulflciently  di:<tinKi)ii'h  tluplii-ntaii.  It  retu-hes  the  same  size  and  has  tlie  same  distribution  as  anlilUntit, 
Init  varies*  mure  in  color,  being  Kometimes  bright  reildish  brown. 

TlHtre  arc  II  i<[iei-iinens  liefore  Jiie,  varying  in  size  from  IK  to  17H  mm.  acrotw  anil  in  color  from 
almost  while  (o  brownish  oraniw,  with  feet  reil,  grt^n,  or  (lale  brown.  The  Hmalli-st  has  only  4  or  5 
spinelets  on  each  paxilla  anil  no  p]iineH  <m  KU]ieni- marginal  plates. 

ColliK-ttil  at  stations  im»,  0072,  QUH4,  liOK.5,  60i)l,  and  mni;  none  taken  in  less  than  (!  fHthoms. 

8.  Luidia  altemata  (Say). 
One  of  the  lianiWmcst  starfishes  of  the  West  Inrlles,  often  found  with  the  two  preceding.     It 
reaches  a  large  sixc,  '2M)  mm.  across,  anil  its  striklnj;  colors  make  It  very  conspicuous.     There  is  only 
one  small  si>ii'imen  in  the  Finh  Il-ixk  colkiHion  (liTi  mm.  across),  [mm  station  fi097,  in   10  fathoms. 
The  colors  are  purplish  and  yellowish. 


cb,  Google 


THE    ECHIN0DEBM8   OF   POETO   EICO.  237 

4.  Luidia  clathrata  (Say). 

Corntnon  on  Fumdy  )x>ttoinB  alont;  the  MUtliea.vtt.Tii  cuaMt  of  the  UniW<l  Stak»  ami  thniUKhnut  tlip 
West  Indies,  alflo  (x^'urring  in  Bermuda.  It  rewhec  a  <liamptcr  of  200  mm.  (^olor  usually  Krayiiih 
bine  above,  light  yellowisli  l^eneath. 

Co1lect«4)  at  stations  Wl-H  and  6(IK4;  7  H|>e('iitien»,  the  kive»<t  ^)  njni.  arnist;. 

6.  Luidis  sen«galeiiais  ([..amarok). 
ThiH  rurioiis  and  interesting  starfish  o^^rors  on  Ramly  iHJttoiiis  ttirouKhnut  the  West  Indies.    It 
reaches  a  diameter  of  over  350  mm.    Upjier  stirtai'e  jt^y'*'''  blue;  lower  jiale  yellcm-.    There  are  3 
speHmenH,  all  w-ith  9  rays.     Tht>  lar^test  in  3B.^  mm.  neroitR.      Collecte'l  at  Cataflo,  Mayaguez,  an<l 
Puerto  Real. 

6.  ZOFOa»ter  ful^ena  W,  Thomson. 

A  large  and  handsome  atarHxh,  225  mm.  acroHS,  found  in  ileep  water  throughout  the  North 
Atlantic.  Its  oocurreni-e  in  shallow  water  at  San  Juan  seems  quite  exceptional.  There  are  2  very  fine 
spetimeiiB  labeled  simply  "San  Juan,"  whirli  I  have  referred  to  this  species,  though  not  without 
hesitation.  They  answer  very  satisfactorily  to  Siaden's  des(!ri|ition  (Challenger  Re|Mirt,  vol.  xkx),  but 
not  so  well  ti)  his  Hgiirep,  which,  however,  differ  tmmewhat  from  the  deaiription,  ewpecially  in  propor- 
tions. The  specimens  Ixifore  me  have  the  rays  110  mm.  long,  while  the  radius  of  the  <lise  is  only 
8  mm.,  therefore  K~  14  r.  Perrier,  In  his  description  of  X.nckleyi,  sptaks  of  superficial  resemhlaniis, 
aborally  to  (^hidianUr,  orally  to  Luidia,  anil  in  these  the  Porto  Uican  specimens  agree  with  arUegi; 
but  they  differ  ihaa  that  species  in  havii^  only  1 1  longitudinal  rows  of  i)late8  on  the  rays,  agreeing  in 
that  respect  witb  fiilgttit.  They  also  agree  with  the  latter  species  in  the  granulation  of  the  plates  and 
in  several  other  minor  points,  but  they  are  not  nearly  as  spiny  as  Sladen's  figures.  All  the  differences 
together,  however,  do  not  seem  to  me  to  warrant  the  separation  of  the  Porto  Ricaii  species  as  new.  It 
is  unfortunate  that  there  are  no  data  to  show  at  what  depth  these  specimens  were  collected;  it  hardly 
seems  possible  that  they  could  have  been  collected  along  shore  or  in  very  shallow  water, 

7.  Pentaceroa  reticulatus  (LinnieUH), 

This  is  perhaps  the  best  known  of  tlie  West  Indian  starfishes,  lieing  commonly  brought  Inu-k  by 
sailors  and  travelers  as  a  curio.  It  reaches  a  large  siie,  up  to  nearly  0.6  meter  in  diameter.  In  lite 
the  color  is  usually  yellowish  or  reddish-oisnge,  hut  when  drieil  it  is  more  often  brown.  It  oifi'urs  on 
sandy  or  muddy  bottoms,  in  shallow  water,  throughout  the  West  Indies.  The  Fixh  Unwk  collei^lion 
contains  12  small  specimens,  measuring  from  72  to  2U0  mm.  across.  They  were  collei'led  at  Mayt^ueK, 
Pon«:e,  anil  San  Juan.  Mr.  (iray  brought  liack  alH>ut  50  siieciniens  of  medium  size,  of  whii^h  2  have  (! 
rays  and  2  have  only  4.  The  ambulacra!  furrows  of  the  latter  form  a  perfe<-t  cross.  Mr.  I  iray  culled 
my  attention  to  the  tact  that  there  are  2  well-marke<l  varietie^i  of  this  starfish,  so  different  from  each 
other  that,  were  connecting  links  wanting,  tbey  would  cosily  patw  for  distint^t  sjiecieH.  One  has  the  rays 
acuminate,  the  disc  very  high,  the  skeleton  comparatively  light,  and  the  oral  surfaw  ijuite  spiuy,  while 
the  other  has  the  rays  shorter  and  more  roundeil,  the  disc  lower,  the  skeleton  very  s()lid,  aiid  cijvered 
with  large  tubercles;  oral  surface  more  granular  and  les.s  spiny, 

B.   Asteriaa  folium  l.iitken, 

A  very  pretty  little  starfish,  rarely  20  mm.  in  diameter,  found  diluting  to  (he  under  side  of  rmks, 
in  shallow  water.  The  color  varies  greatly,  blue  Iming  the  prevalent  shaik-,  hut  reil,  yellow,  green, 
and  white  speciinens  often  occur.  FoumI  from  Bermuila  southwarl  Ihroiighont  the  Vt'iaA.  In<lies. 
One  small  specimen,  13  mm.  across,  froni  the  reefs  at  Ponce,  is  theonly  representative  in  the  Fi»h  JIniek 
collection. 

0.  Ophidiaater  suildingii  (Cray). 

Found  among  corals  and  broken  rocks  throughout  the  West  Indies,  but  iloea  not  seem  to  l>e  as 
common  as  the  following,  which  it  sut>erfirially  reseinhles.     It  rarely  reaches  a  large  size,  50  totiO  inui. 
across  being  a  gooil  average.     The  color  varies  from  red  ami  yeliow  to  purplish,  brown,  and  while. 
Three  average' sized  specimens  of  this  ftHKries  were  collected  al  Ponce. 
10.  Linckia  ^uildingii  (Gray). 

A  very  common  starfish  from  Bernuida  southward,  occurring  among  corals  and  broken  nicks.  Ii 
reaches  a  much  larger  size  than  the  preceding,  a  big  sjiwiuien  measuring  200  nmi.  across;  but  it  is 
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geDerolly  much  leae  than  100  min.  in  diameter.  Color  very  variable;  some  are  light  brown  with  darlt 
blot<:hts,  BOine  chocolate  brown,  some  purplish  brown,  and  fume  almost  bla<^k.  Rsyf)  very  variable  in 
size  an<1  number,  a  spm'init^ii  with  !)  equal  rays  being  a  rarity.  It  \n  not  inicoininon  to  find  a  single 
ray  creeping  aliout  by  ilfielf,  and  noi)ner  or  later  Buch  a  ray  reprixhuvH  a  new  ilisk  and  i  or  5  new  raye. 
This  remarkably  variable  Mpeciex  is  reprei^-nteil  by  I'l  speciinens  in  Ihe  Fiili  ll'iirt  ci>llei;tion  and  2  in 
Mr.  Gray'e  collection.  Of  these,  0  have  6  rays,  6  h«vo  5  rayx,  1  has  4  ray)i,  and  2  contnstof  only  1  ray 
each.  Very  few  have  the  rays  even  approximately  e(|iial,  and  in  no  low  than  6  !<pe<-imens  1  ray  is  so 
much  lai^r  than  the  others  that  it  is  clearly  reproducing  a  new  disk  with  the  rays.  In  thene  the 
madrepore  plate  is  usually  lacking,  but  in  one  of  them  there  are  3,  Of  the  other  12  specimens,  0 
have  2  madrepore  plates,  I  has  1,  and  the  2  single  rays  have  none. 
Collected  at  Ensenada  Honda  (Culebra),  San  Juan,  and  Ponce. 

11.  Echinaatar  craaaUpma  Verrill. 

This  starfish  belongs  to  an  entirely  different  orler  from  the  preceiling.  It  is  seldom  100  mm. 
across,  and  is  reddifh  brown  or  yellowish  brown  in  color.  Its  exact  range  is  not  known,  but  it  ix 
considere<l  by  i«)nie  writers  as  identical  with  K.  njiinditiui,  wliich  iH'cnirs  on  muddy  iKittoms  and  among 
mangroves  throughout  the  West  Indies.  Eleven  spe^'imens  from  Cataflo,  San  Juan  Harbor,  and 
Puerto  Real  and  stations  6059,  6072,  and  6091  vary  much  in  <i>lor,  from  bright  yellow  brown  to  dark 
red  brown,  but  agree  very  well  in  general  form  and  api>earance.  Thelargent  has  R=4H,  r=ill,  B=4ir; 
the  siiialleht  has  R=18,  r=4,  R=4ir.  In  othere,  R=3r,  K=4r,  and  R=-ir.  They  are  all  <^lea^ly 
repre-'entatlves  of  Verrill's  spetrics  crattigpaui.  Sladen  gives  enmtitjiiiui  as  a  syni)nyin  otupinorutBetxias, 
but  these  Porto  Bii»n  specimens  are  bo  easily  distinguished  from  Jamaican  specimens  of  tpinogu*,  that 
it  seems  better  to  use  Verrill's  name.  The  short,  blunt  arms,  with  the  rather  few,  very  coarse  spines, 
are  quite  characteristic,  and  none  of  the  specimens  before  me  have  the  bright-red  color  of  the  Jamaican 
tipinofiui. 

Several  other  starfishes  may  be  looked  for  on  the  shores  of  Porto  Rico,  as  tbey 
are  common  in  other  parts  of  the  West  Indies.  They  are  closely  related  to  those 
already  listed,  and  may  be  found  in  similar  situations.  Aa^opecten  artic\datu8  (Say) 
may  be  distinj^uished  from  either  of  the  Aatropectens  given  above  by  the  presence  of 
a  small,  blunt  tubercle  on  the  marginal  plates  near  the  tip  of  the  ray,  but  there  are 
no  spines  on  these  plates.  In  color  and  general  appearance  this  species  approaches 
antiUenais  very  closely.  Astenna  minvta  (Gray)  is  smaller  and  less  pentagonal  than 
folium.,  and  the  color  is  pretty  uniformly  white.  The  plates  along  the  edges  of  the 
furrows  in  whi<'h  the  feet  lie  carry  2  or  3  spineM  on  their  free  margin  (not  4  or  5,  as 
m  folium).,  and  the  platos  in  the  intcrradii  of  the  upper  surface  carry  only  1  spine 
(rarely  2)  instead  of  3  or  4,  as  '\afolluiii. 

Another  Htai"fish  allied  to  Aatirina  iss  Sf<ynaHler  wetutiJi  Perrier.  This  forni  is 
somewhat  iai^r — 20  to  35  mm.  across  and  having  the  disc  rather  high  (4  to  7  mm.). 
The  whole  unimalis  covered  with  a  thick,  granular  skin,  which  conceals  the  under- 
lying plates.     The  color  is  whitish,     tt  occurs  under  rocks  with  AMierixa  and  Linokia. 

If  JivhinoMt'-f  xjnnomia  is  a  dlffei-eiit  spe<'ios  from  K.  tminxiifpiiiii ,  prolmbly  it  also 
oci'urs  in  Porto  Rico.  It  may  Ih>  recognized  by  rather  long,  tapering  arms,  R>  5/-, 
numerous  small,  .sharp  spines,  and  Wja  deep  hut  bright  red  color.  It  is  a  handsome 
starfiKh,  and  should  Iw  easily  recognized.  I'oswibly  AxU-riii't  t'-iniiKjiina,  which  occurs 
in  the  Bcmnidas,  or  some  other  Aif'-rtut,  may  occur  in  Porto  Rico,  The  genus  may 
be  i"ecognized  l)y  the  absence  of  niargitial  plates,  by  the  irregular  nieshwork  of  the 
skeleton  on  the  upper  side,  and  the  niuiierous  spines  of  various  sizes.  A.  tinufxphta 
has  a  variable  number  of  arms.  4  to  »,  but  iwually  7.  The  color  is  reddish  yellow, 
with  more  or  les.s  violet  marking. 
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OPHIUROIDEA. 

BRITTLE-STARS,  SAND-STARS,  SERPENT-STARS,  ETC. 

The  brittle-stars  make  up  by  far  the  largest  and  most  interesting  part  of  the 
collection  of  echinoderms  made  by  the  J^ish  Jlawk.  There  are  about  550  specimens, 
representing  49  species,  of  which  no  less  than  1  seem  to  Iks  new  to  science.  In  spite 
of  the  fact  that  the  ophiurans  of  the  West  Indies  have  been  long  and  carefully 
studied  by  some  pf  the  best  systematists  in  (he  world,  so  great  is  their  number  and 
so  extraordinary  their  variety  that  almost  every  collection  of  any  size  adds  something 
new  to  the  list.  This  is  especially  true  when  collecting  with  a  tangle,  for  a  dredge 
or  trawl  is  of  little  use  on  a  bottom  covered  with  coral,  while  a  tangle  quickly  gathers 
up  any  objects  as  rough  as  the  ordinary  brittle-star.  Of  course,  on  sandy  or  muddy 
bottoms,  where  the  ophiurans  are  buried,  a  dredge  or  trawl  is  better.  Half  of  the 
spctnaliy  interesting  forms  <-ollccted  by  the  FhK  1/nwk  were  taken  with  the  tangle; 
all  but  one  or  two  of  the  remainder  were  taken  with  the  dredge  or  7-foot  trawl. 
Aside  from  those  which  are  new,  there  are  several  species  of  very  great  interest  on 
account  of  the  considerable  extension  of  their  range  or  the  discovery  of  their  pres- 
ence in  shallow  watcrwhen  previously  known  only  from  considei-able  depths.  There 
are  17  species  which  were  collected  along  shore,  the  remaining  31  having  been  taken 
at  depths  of  from  4  to  231  fathoms.  In  the  study  of  this  collection  Professor  Verrill's 
recent  papers  on  West  Indian  Ophiurans  (Trans.  Conn.  Acad.,  vol.  x,  pt.  2)  have 
been  of  the  greatest  value,  and  his  classification  and  nomenclature  have  been  adopted 
in  the  following  list  except  in  one  or  two  instances. 

The  following  very  artificial  key  to  the  brittle-stars  of  Porto  Rico  (on  pp.  340- 
241)  is  rendered  more  or  less  technical  on  account  of  the  lat^  number  of  species  and 
the  close  relationship  between  many  of  them.  Consequently  it  has  been  necessary  to 
make  use  of  certain  terms  that  may  not  be  readily  understood  by  one  not  familiar 
with  the  group.  These  terms  are  herewith  briefly  defined  in  order  to  make  the  key 
thoroughly  intelligible: 

Adoral  plateg. — A  pair  ot  aniall  platw  at  the  base  of  the  jawa,  proximally  clone  to  the  oral  shieldn. 
Arm-comb.— A  senes  of  very  pmall  teeth-like  j^rojections  <ir  iiapillsD  bordering  the  plates  of  the  disk  at 

the  base  of  the  ariii  in  the  genua  Ojihioglypha. 
Arm-xpine». — The  spinefl  borne  on  the  aiile  of  the  ann.i;  the  num1>er  of  ami-spineg  Ih  the  number  in  a 

Bingle  vertical  row. 
DuL — The  body,  as  dietingulabeil  from  the  arma,  eepeoiaily  the  up|)er  wide  ot  the  tWMly, 
Diitai.— Away  from  the  mouth;  toward  the  tip  of  the  arm. 
JdH'jt. — The  five  triangular  bodies  which  eurround  the  mouth,  eairh  one  made  up  of  several  plalea  and 

beariuK  the  oral  papiltteand  tooth  papillw'. 
f>ral  papUlir. — The  teeth-like  projections  on  tlie  sidew  of  the  jaws. 
<>ml  ahtdd". — The  larfjo  platea  lying  one  in  each  interradiun  betwwin  the  liases  of  the  arms,  on  tbe 

under  side,  just  outride  the  bases  of  the  jaws. 
Priiximal. — Toward  the  mouth  or  base  of  the  arras. 
Radial  gliifldt. — iMTffC  plates  on  the  surface  of  the  disk,  arranged  in  jiairs  at  the  baee  of  the  arms;  they 

may  be  very  larf^e,  or  t<mall,  or  entirely  concealed;  the  two  shields  of  a  pair  may  lie  close 

together  or  widely  Eeparateu.       ^ 
Tentacle  pmvj. Ripenings  on  under  side  ot  ami,  through  which  tunfacles  proiec:t  in  the  living  animal. 
Teidade  fi-nle*. — .Small  scales,  juat  outsiile  tbe  under-ami  plat*s  an<l  close  Ixiside  the  tentacle  pores. 
TooSk  papillir. — The  teeth-like  projections  at  ajiex  of  jaw, 

Vndrr-ana  jilalen.—The  longitudinal  row  ot  plates  covering  the  lower  surface  of  the  arms. 
rpper-arm  plfiife.—T\ie  longitudinal  row  of  plates  covering  the  upper  surface  ot  the  arms;  usually  they 

form  a  single  continuous  series,  but  sometimes  they  are  widely  seiiarated  from  each  other, 

and  occasionally  there  are  addilionai  rows  composed  of  supplementary  plates  on  each  side. 
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Key  lo  the  Brlllle-f9<iT>  of  Porto  Rico. 

A.  Anng  nnl  MjmWf  o/briiig  lerlicallii  rnUnU  dint  icfcnrpt.u  ui  af/min  arvu. 

Ann-T>liit«  Mhnrt,  cmooih,  on  iIIsIbI  i^b''  "'  "''If  «mi-plftt*'*-  oli*fly  ■pprewpil  «i  srm. 

al.  Ami-aptnes  f  to  10.  ^hi>rl,  bnHul.  vqiial:  arniH  rompantlvrty  tlicin,  iibmil  X  Um^3^  (1<&inet<.T  oC  ni 
nuitBl  uhleldHPovcred;  ailoml  platis  coverod  by  (tmnules.-OjiWifm 

ailcjuil  plmen  nnki^l OjiA/un 

i*plneKlt«.«,  thtflo  

i.  Arm-HplIH?  H  lo  9.  Ihv  to 

■m^red  with  !4caLes  or  pLa(e«.  ^ 

■piT arm-plalw  with  jmppU'meiilary  jiistes  on  csfh  aide;  arm  tipines*  to* rfiihintrplt  rlrynat.    (6) 

[Hjr  umi-plales.  without  supplementarj'  plat™, 
f.  ftudlal  HhlcIdH  wparalt-d  from  genital  plate*  l>y  ■  pair  nt  platen,  which  tivar  On  their  pmximal  edge 
a  row  of  hcad-Ukf  pspltls^.  ximllar  to  Ihuu  on  dlxtnl  edne  ol  radial 
KhlGld.    ThiN  makes  the  radial  Khlelds  appear  as  though  rrarked  lnin.<- 
venwly,  eueh  side  nf  the  enok  bearing  a  mw  ot  little  [Mpltlie. 

Olihinthtirtni  ifirlii.     |10) 
n.  Radial  shields  no!  hi  above. 

e.  DlHk-FCalrs  rongh  liitd  swi>lli:n;  an  erci'I  x]>ine  on  each  -i  .•«veml  liH^il  arni-i.lnli's;  arni-splnc.  -i. 

<l}ihi'>mti<'ium  ifrtUiitHm.    41^1 
H.  DLHk-MAles  KTOooth;  uDder-arm  plaleH  pur»lHtlljg  nearly  to  eiul  uf  arm;  arm-iplncH  A. 

OpkiamtuhimeliunimiuiU^iie.    IIS) 
tee.  Iil»li-'K»le»  amooth,  rather  few;  no  under-arm  plates  beyond  third  or  fourth;  arm-nplnes  1  to  5. 

M.  Tenlaele  pores  to  end  ot  ami. 

g.  EmaU  separated  radial  shields;  4  Hi  B  arm-spines,  towoHl  longest Ojihhaima  imprata.    <1) 

gg.  Radial  thleldn large,  ulighlly  imparaied;  enn^iplnttcS  irarely4)Mil)«(|Ual,..'>(i*inw™  niivirranpta.    Cj 
Hgg.  Radial  shields  laige.  with  abluntrplne  on  the  outer  end;  arm-splneK  it OiiMooma  IrttrOaln.    <9| 

A,  Papilla?  of  arm-eoinb  small,  almost  beod-llkc 

hh.  Puplllie  of  ann-eomh  Kharp  an<l  eylindrioBl 

II.  A  rm-spinea  rather  long,  moreoi  Icivst  an  angle  to  ami.  and  often  rough  or  llmrtiy. 
a.  Disk  coveivd  with  little  granules. 
al.  Disk  graniilef  i-oarse  and  uneven;  no  tooth  paplllie:  i»w.\  oral  papllliF  very  wide;  arm^plne?  fi. 

Illihi-ilii/mn  liimMlmni.    (40) 

*.  Two  lentaele-scalcs OjiA/nnnmi  f pAfmidi.    119) 

e.  (Sjloralmoslblaek:  under  side  and  eslarlnllj' lentach^niMy  red 0].»iV«v™n  nturi,    (21) 

«;.  Ci.tor  light  hmwn;  omw  band.ii  with  .larkcr tli.hu^««n  pHmlbi.    (Ml 

on.  Disii  more  or  Ikh  i-ovi'red  with  wntlereil  spineH.  s|iinlile-<  or  th<imy  ftiiniiis. 
M,  No  oral  papllln;  arm-splneK  &  lo  10,  long.  Klawy,  thorny.. 

c.  Disk  lie«i-twlthniimuniiiHlrllidslninpi<.niniinK  which  there  nn- ofti-ti  h  (i'U  yU'inliThpiiii-s. 

UlihialhTU  nnijiif  It".    iK) 

«r.  Dlfli  lH-«el  with  xleTHler  eplnen ItjihUilhrU  imiMii.     (17) 

etc.  Disk  with  a  few  king  slender Kplnea;  arm-niiliii'S  very  loi^,  slender,  ruuftli  and  Rla>»y..<,'tiA'rifhrte(urii»nt£.     (lA) 
b2   Oral  papillK  lew.  rarely  more  Ihan  'inn  axlde;  nnn-nplnm 4  ln>.  snionlh  In  (he naked  eye. 

rf.  Hiie  lanre. disk  over  10 mm.;  eolorverydnrk;  aminn,  very  long:  arm-Mpliien T Upiiaelir bingibrarkla.    (il) 

rfrf.  hi™  Hmall.  disk    not   often  ovi?r  7  mm,;  i-olora  green  and  while;  ami"  u.iti«lly  «.  mlher 

>.hon;ann->iplne><T /JjJr  forti.  b-<*«ii.    (M) 

rfitd.  SiH.' small:  cokirs  piir|>lc  and  whiW;  earms;  arm-spinet  4 OiMnrtit  larirtiln.    tDi) 

h  3   Unil  iHpilla;  numerous,  4  or  more  on  eseh  side. 

r.  Oral  shield  tcHiehes  the  side  arm-plale  UIi  <wli  >Jde. 
/,  Radial  shields  lunR.  narrow,  and  partly  eovercd, 

g.  Arma,  .V    RnwaofsiilDPseloaely  at>|img1mali'<lor»llv OiMnHialhn  bi'lnlata.    (41) 

jw,  AmiH,  U.    KowNotHplnesnotupiinixlnuiledorMilly itphiacaallvi  ophiadiMa.    (B) 

JS.  Raillnl  ihlelils  brood  and  (hln.  ime  overlapping  (henlher '^lAlaprinfAam  (ptufwlMa,     (45) 

rr.  Ural  shield  w-iHiraled  from  the  side  arm-|ilate  by  a  enrner  uf  Ihe  adoral- plate. . .  .Ophiufriitit  turiala.    (44) 
e.  Disk  rovered  with  scales  or  smoolh  skin,  wltliontsplnennr  thorny  sinmiis. 
r  ].  L'ppcr  arm-plalea  with  snpplemcntHry  plates  on  I'aeli  sidi'. 

h.  Color   pale   bluish,  yellowish,  or  whitish;  anna  yellowish.  Imnik-i   with  Mown; 

usually  a  netnmrk  of  Hne  brown  lines  oil  disk ilphioiurrii  Trtitiilnin.    (.ta) 

M.  Color  re>MI>h-brown;  arms  ban d.il  wiih  darker lt]M-mn<:it  dabia.    (37) 

Mill.  Color  <>live-gn-en,s[Kjiifil  with  yelhmish (Ijihiuuci^.u  alivarra.    (aH| 
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e  2.  Upper  arm-pUtM  without  mippIeiDeiitary  plates. 

i,  Ann-Bplnen  long,  gttmj,  numeroD!!  {»):  niie  large  (disk  over  10  mm.  In  diameter); 

polor  dark  brown OpHrtifffa  glnbra.    («) 

iL  Ami-eidnes  rather  short,  not  glaany,  numerous:  size  medium;  color  various,  but 
disk  usually  speckled;  scales  rei?  minute. 

k.  Disk  reddlBb  or  graf,  spotted  with  blacks  ann^plnvsS  to7 Ophiopiila  rlitci.    (IS) 

U.  DlakgnflBh,  spotted  with  orange;  arm-spine*  e  to  )1 Ophiopiila /ulna.    (22) 

HI.  Arm-spines  sbort,  3  to  T;  size  small;  arms  long;  eolor  o[  dink  graylith,  amu  very 
light;  scales  TBTj  distinct. 
t.  Oral  paplllee  2,  one  on  each  Me  at  base  of  Jan  and  1  at  the  tip;  middle  of  jaw 
edge  bare:  arm-apines  4  or  more. 
in.  Tentacle-scale  1:  radial  shields  twice  as  long  as  broad;  1  to  6  short,  bluDt 

arm-spines AmpUuraitimtMXit.     (2») 

mm,  Tenlacle-ecales  2;  radial  shields  three  Hmes  as  long  as  broad:  6  tapering 

»rm-»plne« .AmpMnraferaota,     (27) 

nmB.  Teatacle4calea  2,  atbaseolann:  radial  shields  twice  as  long  as  broad;  fi  Id 
T  short  arm-spinee,  2  next  to  the  lowest  with  little  bonkn  on  the  end. 

Aviphivra  MAomuIo,     (20) 
U.  Oral  papillie  3  on  each  side,  the  distal  one  ver.v  wide;  ann-splnes  3. 

n.  Arms  very  long  and  nlender.  more  than  8  Umeg  diameter  of  dlw AmphiplioHi  goali.    (30) 

u.  Radial  shields  short  and  joined Amphiphuli*  llmbala.    (SI) 

on.  Radial  shields  long  and  narrow Ampklpholii  tuhtUii.    (32) 

Ut.  Oral  paplllK  S  or  1,  wbequal  or  the  dlalal  one  smallest:  arm-splaes  3,  rarely  4, 

p.  Tentacle-scale  1 -tmpAtodta  pMcMla.    (34) 

pp.  Tenlacle-BCales  2. 

r.  Oral  shield  elongate;  arm-spines  more  or  lew  acute Ampliiiidtnrttiei.    (36) 

IT.  Oral  shield  ovate,  broadest  proiliaally;  ann-splues  flat  and  wide  at  tip. 

AvtpMoaiaflaniirpiiia.    (B3) 
UU.  Oral  paplllee  G,  uneqnsl:  radial  shields  widely  separated;  ann-splnes  3. 

Amphii^ut  gtenmali.     (36) 
c  3,  Upper  arm-plates  allogether  wanting  or  consliitlng  ol  a  niuuber  ol  small  indistinct  pieces, 

i.  Upper-arm  piate«  wanting;  sise  small,  disk  &  to  6  mm.  In  diameter. 

OpIUotaila  trrraint.    ( 46 ) 
M.  Upper-arm  plates  Indistinct,  ol  several  pieces  on  each  slriv;  site  large, 

disk  IS  to  2ft  mm.  in  diameter Oplilomym  fliKcida,     (47) 

B.  Armnlendcr.rapableiif  bring  wrneaUyailU'l;  iliii:i-aT/tmaU,noCiliarplyiflof/rBmamt, 

I.  Color  yellowish-bMwn;  iirms  covered  by  a  granulated  skin AMraichma  oliinrUi.    (49) 

It.  Color  brown  and  white;  arms  ringed  by  regular  raised  belts  of  clove-sot  nodules .,4<(r',pDrpa  onnu/afa.    (48) 

The  user  of  this  key  must  bo  taiutioned  that  it  is  at  no  value  except  for  the  speciea 
included.  Moreover,  in  the  case  of  large  genera  like  Ophtoglyphxi,  Ophiomuduniy 
Amphiura,  and  Ophiacantka,  several  species  might  answer  to  the  very  brief  descrip- 
tions given  to  the  Porto  Rican  forms,  though  the  attempt  has  been  made  to  have  these 
descriptions  reasonably  exclusive.  It  is  believed,  however,  that  the  ordinary  littoral 
forms  can  be  easily  and  accurately  determined  by  means  of  this  key.  The  charac- 
ters show  much  more  plainly  in  dry  specimens  than  in  fresh  or  aleoholic  material, 
and  thi-^j  is  particularly  true  of  the  covering  of  the  disk  and  the  upper  and  under 
arm-plates. 

2d— F.  U.  B.  1*00—16 
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1.  Opiiiurs  appreaaa  Kay. 

Very  common  from  South  Carolina  and  B<innu<la  Ui  Brazil,  fonml  in  similar  situationa  with 
O.  hrri'ugiinn,  wbicli  It  (-l(«ely  reaembiiw  in  size  and  t'ulor.  Oral  shittldn  imitally  wider  tlian  lonn,  but 
tiven  thiti  illffttrencv  in  not  very  uonHtant.  Kinall  e|ie('imenH  of  the  twu  epecies  are  diutinguiuhablu  with 
ditKculty. 

There  arc  27  Hpeclmensof  thiHHpwIcsIn  the  Finh  J Inwt  eollevtion,  varyiiid((reatly  in  wizcandL'olor. 
Taken  at  I'once,  Ensenada  Honda  (Culebra),  Caballo  Bianco  and  Guanica,  and  at  stations  tt088  and 
6083.     Mr.  Gray  took  this  si)ei;^iea  at  San  Juan,  also. 

S.  Ophiura  brevic&udB  Lyman. 

This  handsome  ophiuran  is  common  in  shallow  water  from  Florida  eastward  throughout  the 
West  In<lies,  found  under  stones  on  sandy  bottom.  The  disk  may  be  20  mm.  in  diameter.  The  color 
varies  to  an  extraordinary  degree  from  green  or  blue  and  white  to  pink  and  white,  but  most  of  the  Porto 
Rican  specimens  are  cobalt-blue  and  white. 

0.  brfieauda  Is  represented  liy  25  specimens  from  Ponce,  Enaenada  Honda  (Culebra),  Caballo 
Blanco,  Puerto  Seal,  and  station  6076.    Mr.  Gray  took  It  at  Ran  Juan. 

3.  Ophiurft  breviapma  Say. 

This  Is  also  a  variable  and  handsome  species  Found  with  the  preceding  and  not  always  easily 
distinguished  from  it.  It  does  not  reat^h  quite  such  a  lar^  size  and  the  prevailing  colors  are  shades  of 
green,  gray,  an<t  reil.    The  oral  shields  are  usually  ovoid  in  outline. 

This  siiei:ie»  Is  widely  distributed  from  Bermuda  to  Brazil.  Twenty-seven  specimens  from  Porto 
Rico  vary  in  color  from  unifonn  grayish  white  to  pink  and  white  or  green  and  l^ht  brown.  They  were 
coltecte<l  at  Ensenada  Honda  (Culebra, )  Arroyo,  Puerto  Real,  and  stations  6076,  60S0,  6086,  and  6096. 

4.  Ophiura  cinerea  I.yman. 

This  rather  somber-colored  brittle-star  Is  found  throughout  the  West  Indies  from  Florida  to 
Brazil,  occtirriug  under  rocks  with  the  preceding  forms.  It  reaches  a  lai^  size  (25  mm.  in  diameter), 
but  the  anns  are  comparatively  short,  not  more  than  4  times  the  diameter  of  disk.  The  color  varies 
little,  except  in  intensity.  In  large  specimens  the  upper  arm-plates  are  usually  broken  into  several 
pieces. 

Sixty-three  specimens  of  0.  riTurreit  were  obtained,  chiefly  from  Ensenada  Honda  (Culebra),  2 
from  Puerto  Real.  Tlie  largest  has  the  disk  23  mm.  in  diameter  and  arms  67  mm.  long.  Mr.  Gray 
found  the  species  common  at  San  Juan. 

5.  Ophiura  rubicunda  Lyman. 

This  large  and  handsome  species  seems  to  be  the  least  common  of  the  five  members  of  the  genoB 
foimd  in  Porto  Rico.  It  has  been  taken  at  the  Tortugan,  (^pe  Florida,  .'^t,  Thomas,  an<l  Colon,  and 
pruliably  occura  throughout  the  West  Indiex,  being  found  under  or  among  stones  and  coral  in  shallow 
water.  It  reaches  a  diameter  of  25  nmi.,  and  the  arms  are  5  to  6  tlraee  as  long.  The  color  varies 
somewhat,  hut  is  always  more  or  less  reddish. 

Only  3  specimens  were  obtained  by  tbe  Figli  Hawk,  but  one  of  them  is  a  very  fine  one,  the  disk 
23  mm.  in  diameter,  the  arms  135  mm.  long.  It  was  taken  at  Ensenada  Honda  (Culebra),  while  the 
other  2  arc  from  Ponce  and  station  6097. 

6.  Opluolepis  elegana  Eutken. 

A  handsome  spedcs,  reaching  a  diameter  of  18  mm.,  though  usually  smaller;  the  arms  are  only 
2  to  3  times  aa  long.  The  upper  surface  is  variegated  brown,  gray,  and  white;  beneath  it  Is  pure 
white;  the  arms  are  bandeil. 

0.  elegnoK  Is  found  from  Simth  Carolina  southwaril  through  the  W«it  Indies  in  water  of  from  2 
to  30  tatho'is  depth.  A  single  spetiiuen  was  taken  at  Btation  6086.  The  disk  is  K  mm.  acroM  and 
the  arms  are  only  17  mm.  long.  There  are  4  arm-spines  on  most  of  the  joints,  but  1  has  6,  and  a 
few  have  only  3. 
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7.  OphioBonaimpreMa(Lutken.) 
From  FloriilH  Ui  St.  Thomiui  and  Jamaica,  miually  in  ehallow  water  alon^  sliojm,  uixler  or  amoiii; 
Ntonefl  or  I'oral.     It  Teaches  a  diameter  of  16  mm.,  the  arme  4  to  5  times  ae  Ion);.     Vaiiegal^  dark 
brown  and  whil«  above,  pale  yellowish  brown  beneatli;  arms  regularly  banded.     Five  specimeiiH,  all 

8.  OpliiOBODft  nivea  compta  Verrill. 

This  spetiiw  occurs  throughout  the  West  ladies  in  water  of  from  50  to  400  fathoms.  It  reachi^  a 
diameter  of  16  turn.,  the  arma  2  or  3  times  as  long.  The  color  is  whitish.  In  typical  niren  the  radial 
shields  are  not  neparated. 

One  specimen  from  station  6050. 

d.  Oplkiosoiia  t9sa«llata  Lyman. 

This  easily  nnt^nizeil  species  is  found  tliroughout  the  West  Indies,  but  oiily  in  deep  water,  00  to 
300  fathoms.     It  is  smaller  than  the  preceding,  but  similar  to  it  in  color. 

There  is  a  single  Ophiozana  from  station  6067,  which  is  evidently  this  spei'les. 

10.  Ophiothyretu  go«aii  Ljungman. 

This  rnrionfi  little  ophiuran  (under  10  mm.  in  diameter)  is  plain  grayish- white  in  color.     It  has 
Ireen  taken  at  various  stations  in  the  West  Indies,  but  only  in  water  of  over  80  fathoms  depth. 
Oni^  small  specimen  from  station  6067. 

11.  OphiOfflTpha  tjungmani  Lyman. 

Previously  taken  only  off  the  coast  of  Biazil,  where  it  was  fonnd  on  muildy  bottom  in  350  fathoms. 
The  color  is  gray.  The  disk  reaches  a  dianieter  of  8,5  mm.;  the  arms  about  6  times  as  long.  The 
Porto  Kican  specinieus  were  taken  on  the  north  and  west  sides  of  the  island  on  a  bottom  of  sand  and 
mud  in  20  to  45  fathoms. 

There  are  5  specimens  of  an  Ophroglyjiha  from  stations  6051,  6062,  and  60ft4,  which  are  probably 
this  species.  They  differ  from  Lyman's  description  only  in  the  shape  of  the  under-arm  plates  and  in 
the  presence  of  but  '  oral  |)apitlw  (i^  on  each  side).  They  are  certainly  nearer  to  tliis  species  than  to 
Ifjiida,  which  was  taken  by  the  iVmUnuieriifl  the  Bermudas  ami  in  other  j>artaof  the  western  Atlantic, 
and  which  belongs  to  thesamesetrtionof  the  genus.  The  ty)ieof  Ijuiiffiiimd  was  taken  in  350  fathoms, 
9  d^rees  south  of  the  equator,  so  that  its  presence  in  shallow  water  off  Porto  Eii-o  is  certainly  note- 
worthy. The  largest  specimen  1>efore  me  has  a  disk  6.6  mm.  in  diameter  and  arms  about  20  mm.  long. 
The  type  of  tjunffmani  hail  the  disk  8.6  mm.  in  diameter  and  arms  45  mm.  long. 

12.  Ophioglypha  robuata  Ayres. 

This  northern  species  is  quite  small,  rarely  10  mm.  in  diameter;  the  anus  about  4  times  as  long. 
The  color  ill  alcohol  is  grayish  white  but  the  living  animal  is  said  to  be  gray,  reddish,  or  violet,  with 
the  arms  barred.  In  the  north  it  oi'curs  from  low-waler  niark  to  18  fathoms,  but  the  specimeiw  from 
Porto  Rico  were  all  dredged  in  water  nearly  100  fathoms  deep. 

A  species  of  (Jpkiogly-pha  waa  taken  at  stations  6050  and  6067,  I  specimen  at  the  former  and  14  at 
the  latter.  They  seem  to  belong  to  this  northern  specie^i,  though  differing  slightly  in  the  sliape  of  the 
under-arm  plates  and  radial  shields.  But  all  the  8pe<-imenB  are  small  (3  to  5  mm.  in  diameter)  and 
they  vary  more  or  less  among  themwelves.  It  is  (lossible  they  are  the  young  of  0.  acerraieT,  a  iximmon 
West  Indian  species,  of  which  no  specimens  were  taken. 

13.  Ophiomuaium  ebumeum  ele^aua  Verrill. 

This  species  occurs  on  ro(^ky  bottoms  in  76  to  500  fathoms,  from  Cuba  to  Porto  Rico  and  south- 
ward.    Color,  whitish.     It  reat^bes  a  diameter  of  12  mm. ;  the  arms  alx>ut  4  times  as  long. 

There  are  12  speiimensof  (yfdimmmhan  rhnriienm,  11  from  station  6070  and  1  from  606:^,  in  the 
Fi»h  llnvk  collection,  all  lielonpng  to  the  variety  described  by  Verrill  from  "off  Havana."  They  vary 
in  size  from  5  to  10  mm.  in  diameter. 
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14.  OpbiomuBium  sculptum  Verrill. 

This  Bpeciea  has  l)een  taken  previously  only  on  coi«l  bottom,  in  100  fathnma  of  water,  <rfl 
Habsna,  Culta.  The  color  m  very  pale  grayish  n'hite.  It  reacheH  a  diameter  of  B  mm.,  the  anna 
not  quite  3  times  as  long. 

This  <^kioinu»hi»i  ie  represented  in  the  collection  hy  4  specimena  from  station  6087.  They  agree 
perfectly  with  Verrill's  deacription,  except  that  there  are  accessory  spines  on  the  first  3  or  4  arm 
joints,  of  which  he  does  not  apeak.  The  difierences  between  this  apeciea  and  acu/eruin  Lyman  seem 
to  me  to  be  very  unimportant 

IS.  Ophiomurium  Talidum  I^nngman. 

Taken  at  eeveral  West  Indian  stationa  in  water  varying  from  60  to  1,600  fethoma.  Koehler 
reports  it  also  from  the  Indian  Ocean  "north  of  Lacquedives."  Yellowiah  white  in  color  and  very  stiff 
and  hard  in  appearance.     It  ie  Homewhat  le«s  than  10  mm.  in  diameter;  the  arms  about  4  times  a»  long. 

There  are  4  very  fine  specimens  of  an  Ophiomutium  from  station  8070,  which  I  have  referred  to 
this  species  after  much  heeitation.  They  <liffer  from  the  description  and  figures  of  iWi'tfum  as  given  by 
Lyman  (Challeni^r  Report,  vol.  v)  in  several  important  particulars,  but  the  differences  are  not  such  as 
to  warrant  the  establishment  of  a  new  apecien.  There  are  more  plates  on  the  upper  surbce,  a  few  more 
on  the  oral  surface,  the  radial  shields  are  separated  by  a  row  of  plates,  and  there  are  5  arm-apines,  of 
which  the  lowest  ia  very  small  and  close  to  the  fourtl),  which  is  the  longest  Theoe  specimens  are  thus 
intermediate  between  vaHdum  and  tymani,  but  are  clearly  much  nearer  to  the  former. 

16.  Ophiothiix  an^rul&ta  Ayree. 

This  small  britlle  star  (7  to  10  mm.  in  diameter)  ii*  very  common  from  Chesapeake  Bay  to  Rio 
Janeiro,  occurring  chiefly  among  corals  and  seaweeds.  The  color  is  extraordinarily  variable,  usually 
some  shaile  of  |iurple  or  brown,  with  a  very  distinct  longitudinal  white  stnpe  on  the  upper  side  of  the 
arm;  sumeHmes,  however,  this  stripe  is  dark  or  even  entirely  wanting. 

Eighty  specimens  of  this  widely  distributed  and  very  variable  species  were  taken  at  Ponee, 
Itoquerun  Bay,  ?:nBenada  Honda  (Culehra),  l^an  Juan,  Maya^nJez,  Puerto  Real,  (iuaoica,  and  at  stations 
e064,  6065.  60S7,  6072,  6075,  6079,  6080.  6087,  6096,  and  6098.  The  variety  of  color  is  extraordinary. 
While  nearly  all  have  the  white  longitudinal  stripe  on  the  upper  side  of  the  arm.  one  has  the  stripe 
very  dark,  anil  in  a  few  it  ie  wholly  wanting.  The  ground  c<ilor  is  usually  deep  puri>le  or  pale  violet, 
but  some  are  pale  brown  or  yellowish  white.  A  number  have  only  prickly  stumps  on  the  disk  and  no 
longer  spines.  The  smallest  specimen  is  only  2  mm.  in  diameter  and  has  arms  8  mm.  loi^.  In  it  the 
primary  plates  are  very  distinct,  the  radial  shields  are  large  and  v.-holly  bare,  and  there  are  only  a 
tew  trifld  stumps  on  thedisk.  and  Ihese  are  raised  on  liltle  knohn.  The  most  striking  variety  was  taken 
at  station  6063,  where  2  medium-sized  specimens  were  found  in  75  fathoms.  They  are  uniform  pale 
brown  and  the  arm-spines  are  very  long,  but  there  seem  to  lie  no  other  characters  by  which  to  dis- 
tinguish them-from  angulnUi. 

17.  Ophiothrix  ceratedii  Lutken. 

Common  throughout  the  West  Indies,  in  the  same  situations  as  the  preeeiling.  It  is  a  little 
larger,  10  to  12  mm.  in  diameter,  and  the  arms  are  more  slender.  Color,  usually  rich  green  or  blue, 
the  arms  transversely  stri|)ed  with  white  on  the  upper  side.  A  we1l-prcserve<l  s[iecinien  is  a  hand- 
some object  S[KH-iiiieiia  in  this  collection  from  Puerto  Real  anil  troni  station  6096  have  the  ground 
color  dark  purple,  like  iingulala,  instead  of  the  usual  dark  liluc  or  green. 

Fifteen  ei>eciniens  were  coUecteil  at  Ponee,  Arroyo,  Knsena<la  Honda  (Culehra),  Caballo  Blanco, 
Mayaguez.  and  Puerto  Beal,  and  stations  6065  and  0006. 

16.  Ophlothrix  Buenaonli  Liitken. 
One  of  the  handsomest  and  most  notable  of  West  Indian  brittle  stars,  collected  at  various  pointa 
southward  as  far  as  Brazil,  but  apparently  not  m>  <-ominon  as  the  two  preceding  spedea.  It  reaches  a 
large  eize,  U|)  to  14  mm.  in  diameter,  and  the  amie  may  l>e  5  to  6  times  aa  long.  Color,  p«le  lavender 
or  bright  rose-purple,  marked  with  purple  an<l  with  a  broad  longitudinal  stripe  of  purple  on  the  upper 
side  of  tlie  arms.  The  whole  structure  is  very  delicate  and  glassy.  Five  specimens  were  obtained,  I 
from  Boqucriin  Bay  being  the  most  beautiful  objecl  in  the  whole  collection.    The  diak  is  14  mm.  in 
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diameter,  and  the  armti  are  75  mm.  long  witli  spines  7.5  mm.  The  whole  strurture  is  very  doiieat*', 
anil  t)ie  dark  longitudinal  xtripe  on  the  arm  Ix  very  conspieiioun.  Of  Ihe  otiicr  H|)e<-ini('iiD  3  are  fnim 
station  60G7  and  2  from  station  607». 

19.  Ophiocoma  echinata  L.  Apaiwiz. 

Tiiix  laiye  brittle-star  in  very  common  from  Bermuda  and  Florida  Roulhward  to  Brazil,  occurring 
under  and  among  rocks  and  coral  alongshore  and  on  the  reeff.  It  reaclicx  a  (liampterof  :i2mm.,  with 
arms  j  to  5  timmafl  long.  The  <»lor  varies  conHlderably;  therlink  inay  lie  nnifomi  brown  or  black,  or 
it  may  be  more  or  less  blotched  and  spotteil  with  gray  or  white;  the  arms  are  uxiiatly  black.  There 
in  alao  much  variation  in  the  size  of  the  ann-spines. 

One-fifth  of  tiie  collection  is  made  up  of  specimens  of  this  large  anil  very  common  Hpecips.  Of 
the  109,  more  than  half  were  collected  at  Ponce  and  the  remainder  arc  fnnn  Fajanlo,  EnHcnaila  Honda 
(Culebra),  Caliallii  Blanco,  and  station  60tW.     Mr.  tiray  <mllecteil  a  larye  numlxr  of  this  s)iecii'!j  at  San 

30.  Ophiocotiia  pumila  l.utken. 

Smaller  than  the  preceding,  the  disk  selilom  exceeding  15  mm.,  but  found  in  similar  situations 
throiighiiut  the  same  range.     The  mlors  vary  somewhat,  but  the  liandeil  amis  art-  very  cliaractt^ristic. 

Sixteen  small  specimens  of  this  spetries  were  collet.'te<l  at  Poik'c  and  Knsenaila  HoikIs  ((^ilebra), 
and  at  stations  6078,  6077,  60S0,  tl095,  and  601*8.    Mr.  Gray  took  one  specimen  at  Pan  Juan. 

21.  Ophiocoma  riioei  Lntkeii. 

Found  with  O.  erhinaln,  from  which  it  is  easily  distinguisheil  hy  the  rusty-red  appearance  of  tbe 
nndersiile  of  the  arms.  It  is  less  variable  in  color,  the  disk  lieing  nnifonidy  black  or  brown.  It  bus 
lieen  taken  in  deeper  water,  even  up  lo  200  fathonis. 

No  specimens  of  this  common  West  Inilian  species  were  taken  by  the  Fixli  Ilnwk,  bill  Mr.  (Jmy 
collected  4  fine  specimens  at  San  Juan. 

23.  Opliiopaila  fUlva  Lyman. 

Recorded  from  various  parts  of  the  West  Indies  in  water  of  from  13  to  17ft  fathoms  depth. 
Tentacle  scales  similar  to  those  of  the  following  species.  There  are  3  Bpe^iimcnn  of  an  Ophiopnila 
from  station  6067  and  1  from  6080  which  are  apparently  this  fpeciee,  although  no  one  of  them  agrees 
periectly  with  Lyman's  description.  The  liest  Hiiet-iinen  has  the  disk  gray,  with  orange  x|x)ts,  as  in  the 
type,  and  4  oral  papillte  and  0  tooth  papillre,  hut  there  are  only  6  ann-spineN,  which  are  flat  and 
narrow,  but  not  acute.  The  other  3  specimens  have  8  or  9  similar  but  sharper  arm-spines,  but  the 
tooth-papilUe  vary  from  5  to  9  and  the  oral  papillte  frum  4  to  6;  the  upper  Hurface  of  the  disk  is 
wanting  in  all.  The  upper-arm  plates  vary  from  square,  with  rounded  comers,  to  long,  narrow,  and 
rounded  in  front  Verrill  proposes  to  separate  this  species  from  OjikiopgiUi  and  plat^  it  as  the  tyiie  of 
a  new  genns,  AmphiptUa,  in  the  family  Opkiarmdhiilir,  because  of  certiun  differences  in  thei'overingof 
thedisk  and  the  arrangement  of  the  tooth  papillie.  ,  My  specimens  of  fulta,  however,  agree  essentially 
in  these  respects  with  Ophiopmla  riitei,  and  the  very  characteristic  appearance  and  arrangement  of 
the  tentacle  scale*",  in  which  the  two  species  also  agree,  seem  lo  me  too  important  ti>  be  ignoied. 
Judged  by  the  specimens  before  me,  Ojiliiit/uiila  falva  Is  iiuich  more  nearly  allie<l  to  O.  riinei  than  to 
AmphipmlamacuiataVernW.  The  latter  is  clearly  not  an  Ophiopxila,  and  should  be consldereil  the  tyjx; 
of  the  new  genus.  On  this  point  Verrill's  papers  conflict.  In  his  report  on  the  OphliinAiha  of  tbe 
Bahama  expedition  (Bull.  Univ.  Iowa,  vol.  1,  No,  6,  Sept.,  1899,  p.  55)  he  says:  "Jni/i/iijMn/ii,  gen. 
nov.  Type  A-fal'ti^hym.)."  Then  follows  a  characterization  of  the  new  genus  which  will  not  apply 
at  all  to  0.  J\dva  Lyman,  In  his  other  paper  (Tran.  Conn.  Acad.,  vol.  x,  pt.  2,  Oct.,  1M99,  p.  348)  he 
says:  "Amphipala  Verrill,  IB99a,  p.  55.  Type  .1.  maeulnta  Ver."  Then  follows  a  copy  of  his  original 
description  of  the  genus,  to  which  is  addeil  the  following  statement: 

"I  have  aeparated  this  genus  from  Opkio/mia,  as  understood  by  Lyman,  for  he  included  in  the 
latter  A.  fidva  (Lym.),  which  is  closely  allied  to  our  type  species." 

Thia  latter  statement  does  not  seem  lo  me  juslifiable,  as  I  have  carefully  examineil  Lyman's 
original  description  (with  which  one  of  my  s|K.i'iinenB  agrees  ailmirably,  except  in  the  nurnlKT  of  ann- 
spines),  and  it  does  not  seem  to  me  that/iUvu  Lym.  is  at  all  closely  allied  to  A.  maadata  Ver. 


cb,  Google 


246  BULLETIN    OF   THE   UNITED   STATES    FISH    OOMMISSION. 

All  of  the  6  Hpeirimeiui  of  0/ihiiipnla  betoro  rue  agree  in  having  2  U'ntwie  w'ales,  <if  which  ibc 
outer  ie  from  one-fourth  to  one-half  the  length  of  the  iiiiier.  Tlif  lallfr  is  hh  long  or  longer  than  the 
ann  joint  and  ia  generally  Hpatula-sliiLped,  hut  in  2  ppeoimena  in  narrower  and  more  pointed.  The 
shape  of  the  upper-anii  plates  varies  greatly,  an  already  mentioned,  and  the  umler-ann  plateH  also  vary 
in  shape  and  diRtinctnete.  The  oral  shielde  also  vary  from  long  diamond -shape,  longer  than  hruad,  to 
broad  shield-shape,  much  hroader  than  long.  There  is  some  nlight  variation  in  the  nmnber  and  size 
of  the  oral  papillie  and  tooth  papillee,  but  in  general  the  specimens  agree  fairly  well, 

38.  Opbiopaila  riisei  Lutken. 
This  gpeoieii  ot^urs  throughout  the  Went  Indies  and  south  to  Bnutil  in  ahallow  water  among 
rocks  or  coral.  There  are  2  tentacle  scalw',  of  which  the  inner  is  very  long  and  apatula-shaped.  One 
very  good  specimen  of  this  form  from  station  60TP,  ami  another,  much  smaller  and  broken,  fr<iin  8080. 
The  latter  has  the  disk  gray,  with  black  nfmtu,  and  tfaeupper-anu  plates,  inxteadof  lieingalniOHt  i<i{iiare, 
are  twire  as  long  as  wide  and  the  outer  end  rounded. 

S4.  OphiactU  krebaii  T.utken. 
This  is  a  common  little  ophiiiran  from  Bermuda  and  South  ('aroliiia  to  Rio  Janeiro,  among  corals 
in  shallow  water.  There  are  generally  6  arms,  5  to  ft  times  the  diameter  of  the  disk.  Oral  papilte 
usually  2  on  a  siile.  There  are  fi  small  opbiurans  in  the  collection,  which  I  have  referreil  to  thin 
spe<'ie8.  Of  these,  4  from  Mayagiiex  reefs  and  1  from  Playa  de  Pom*  have  6  rays  each  and  the  usual 
green  and  white  coloring;  but  1  from  station  60K0  has  only  5  rays,  an<l  the  rolors  are  pale  yellow  and 
brown.  In  all  other  respects  it  agrees  with  U>e  others.  All  are  small,  with  disks  fn>m  I }  to  4  mm.  in 
diameter. 

36.  Ophiactia  lon^brachia,  nov.  sp.  (PI.  14,  flgs.  1  to  5.) 
TUys  5,  longand  slender.  Disk  13  mm.  in  diameter;  arms  100  mm,  long;  .  '.  r=71d.  Anus2 
mm.  wide  at  base.  Disk  almost  cinmlar,  hiding  the  liasn*  of  the  amis,  covered  with  small  but  thickish 
sijalef,  which  are  evident  only  when  dry.  Over  the  whole  surface  of  the  disk  are  siatlereii  iiiinierous 
very  small,  almost  smooth,  blunt  spines,  and  these  also  cover  the  interbrachlal  H{mi-e»  l>elow.  Kadial 
shieklx  long  and  rather  narrow,  separated  at  the  inner  ends,  but  touching  at  the  outer  ext^etniti«^ 
wnooth  and  naked.  Upper-arm  plates  granular,  wide  anil  short,  3  or  4  times  as  wi<le  as  long,  roundcit 
at  the  sides.  Arm-spines  7  (tigs.  3  to  5)  exi-ept  on  the  first  few  joints  the  next  to  the  uppemiott 
generally  longest,  the  others  regularly  shorter  to  the  lowest,  which  is  a  little  longer  than  the  single 
lai^  short  and  blunt  tentacle  scale.  Utider-arm  plates  almost  square,  with  lat^tral  edges  marke<lly 
raised.  Oral  shieUls  small,  much  broader  than  long,  with  a  blunt  angle  inward,  Adoral  plat«s  large, 
somewhat  longer  than  witle,  outer  end  the  wider,  meeting  each  other  within.  Oral  papilke  I  or  2,  at 
the  distal  end  of  mouth  slit,  above  the  oral  tentacle,  separated,  somewhat  bluntly  conical.  Cienital 
slita2ineach  inlerbrachial  space.  Color  alH>ve,  disk  almost  olack,  with  outerendsof  radial  shields  and 
the  little  spines  whitish  (under  a  lens],  uitnh  brown,  tinged  with  purple;  beneath,  disk  black,  mouth 
parts  and  under  side  of  arms  at  ba)»  pale  yellowish;  outwanlly  the  under  side  of  arms  gradually 
becomes  darker,  until  it  is  the  same  shade  as  above. 

The  only  known  specimen  of  this  species  was  taken  at  station  6096,  oft  Viequea  Island,  in  6  fathoms 
of  water,  on  a  coral  bottom.  It  comes  near  tii  O.  dii^iar  of  Verrill,  which  it  resembles  in  some  important 
particulars.  It  differs  from  that  species  in  iti)  much  larger  size,  greater  lei^h  of  arms,  markedly 
different  color,  and  size  and  shape  of  the  adoral  plates,  while  there  are  slight  differences  in  the  arm- 
spines  and  oral  papilUe  and  in  the  scaling  of  the  disk. 

The  West  Indian  species  of  Opkiadit  need  careful  revision  from  a  large  aeries  of  specimens,  and 
when  that  is  done  this,  as  well  as  <li»par,  may  prove  to  be  the  adult  form  of  some  one  of  the  previoiuly 
known  species.    The  name  given  has  been  selected  because  cif  the  unusually  long  arms. 

96.  Opbiactis  loricata  Lyman. 
This  uncommon  species  was  originally  described  from  Florida,  where  it  was  taken  in  water  from 
10  to  110  fathoms  deep.    The  oral  papillte  are  2  on  each  side.    There  is  a  single  small  Ophiadig  from 
Mayagues,  which  is  clearly  not  krfbdi  and  is  probably  this  species.     It  is  very  small,  with  no  disk 
spines,  6  arms  with  4  arm-spines,  and  2  mouth  papillae.    The  color  in  purple  and  white  variegated. 
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87.  Amphiura  flexuoaa  Lymaii. 
This  species  was  previously  known  only  from  Brazil.     Tliu  Porto  Kimn  specimen  wafl  t&kon  at 
station  6066,  on  saiul  and  uiu<l,  in  Mayagiiez  harbor,  at  a  deptli  of  1(12  to  171  fattionis.     It  aiiewiTH  well 
to  tlte  iletKription,  except  that  tlie  next  to  the  lowest  arm-spine  is  hent. 

3B.  Amphlura  stimpsoni  Lutken. 
Thia  Bpeciee  waa  known  from  the  West  Indiee  and  Brazil  in  water  of  10  to  ;J5  fathoms.    The  Porto 
Rican  specimen  was  collected  on  the  reefs  at  Mayaguez. 

39.  Amphiura  bUiamula,  nov.  sp.  ( PI.  14,  figs.  6  to  9. ) 
Arms  5,  very  long  and  slender.  Disk  5  mm,  in  diameter,  clearly  indented  in  the  interbrachial  arcs; 
arms  about  60  mm.  long;  ,'.  R  =  l2d.  Arms  scarcely  1  mm,  wide  at  base.  Disk  cover(>d  with  rather 
targe  smooth  scales,  Badial  shieKIs  short  ttnil  broad,  about  twice  as  long  as  wide,  completely  separat<>d. 
Upper-arm  plates  very  broadly  oval,  rounded  in  front  and  wider  there  than  behind;  alx)ut  twice  as  wide 
as  long.  Arm-spines  6  or  7  (figs.  8  to  9),  the  uppermost  shortest;  the  fourth  and  fifth,  or  fifth  aiul 
sixth,  are  longest  (about  equal  to  the  joint)  and  have  2  prominent  little  books  at  the  tip;  ell  somewhat 
flattened  and  minutely  spiny.  As  the  distal  end  of  the  arm  is  approached,  the  up])er-arm  plates 
become  smaller  and  the  spines  fewer,  until  at  the  tips  the  plates  are  very  small,  almost  circular,  and 
widely  separated  by  the  Bide-ami  plates,  and  there  are  only  3  spines,  sutiequal  and  shorter  than  the 
joint  Under-arm  plates  almost  square,  slightly  concave  in  front,  more  or  lew  convex  liehind,  becoming 
longer  and  narrower  as  the  tip  of  arr  i  is  approache<l.  Tentacle  scales,  2  at  base  of  arm,  quite  small;  1 
on  the  proximal,  and  1  on  the  inner  side  of  tentacle.  Beyond  the  first  thjnl  of  arm  there  is  only  1 
scale,  the  one  on  inner  side  of  tentacle  having  disappeared.  Oral  shields  longer  than  broad,  middenly 
widened  at  the  proximal  end.  Adoral  plates  lai^,  almost  triangular,  meeting  within  but  not  without. 
Oral  papillie  as  in  typi<:al  XmpAiura,  a  pairatthe  tipof  the  jaw  and  one  rather  large  one  at  the  distal  end. 
Above  and  in  front  c)f  the  latter  is  a  small  sharp-pointed  oral  tentacle  scale.  Genital  slits,  2  in  each 
interbrachial  space.  Color  of  disk  above  very  light  gray;  arms  and  mouth  parts  *ery  pale  cream  color. 
There  is  a  single  very  good  sjiecimen  of  this  interesting  form  from  station  6050,  at  entraniv  to 
San  Juan  Harbor,  on  sand  and  mud  in  91  fathoms.  Its  nearest  allies  seem  to  be  rertirilliUa  Ljn.  from 
Galapagos  Islands  a:ul  divaricata  Ljn.  from  the  East  Indies.  Its  nearest  West  Indian  ally  is  apparuntly 
A.  olUri  Ljn.,  but  it  differs  decidedly  from  that  species  in  the  radial  shields  and  in  the  arm-spines. 
The  name  bihamidn  refers  to  the  two  little  hooks  on  the  lower  arm-spines, 

SO.  Amphipliolui  ^eaii  Ljungman. 
Previously  known  from  Cape  Hatteras  southward  to  Brazil,  in  water  from  14  to  2%  fathoms  deep. 
The  Porto  Bican  specimens  were  taken  on  sandy  or,  more  usually,  muddy  l>ottom,  in  comparatively 
shallow  water  (A\  to  25  fathoms),  b'lt  twi(«  at  greater  depths.  It  seenis  to  be  very  conmionat  the 
w«t  enil  of  Porto  Kico.  Sixty  specimens  of  this  species  from  sUtions  6(&1, 6a^,  6057, 6a58, 6a59,  6060, 
6061,  6062,  and  6063.  The  lan^est  has  the  disk  missing,  but  the  arm  measures  160  mm.  The  sniallui't 
has  the  disk  only  2  j  nun. ;  the  radial  shields  are  scarcely  visible,  and  the  oral  papilhe  are  of  nearly 

31.  AmpbipholiB  Itmbata  (Grube). 
This  species  was  previously  known  only  from  Rio  Janeiro, 
a  very  good  one,  waa  taken  at  station  6tK3,  in  4  to  1\  fathoms  of  w 

82.  Amphipholia  aubtUis  Ljungman. 
This,  like  the  preceding,  has  been  previously  known  only  from  Rio  Janeiro.    The  Porto  Rican 
specimens,  which  are  small  and  badly  <lamaged,  were  taken  at  Mayaguez,  2  in  shallow  water  and  1  in 
75  fathoms. 

38.  r  Ampbiodia  plauispioti  (von  Martens). 

A  single  specimen  of  an  nmphiuran  from  station  6065,  near  Mayaguez,  may  represent  this  species, 
but  as  the  disk  is  wanting,  it  is  impossible  In  identify  it  )Kisitively.  It  is  clearly  an  Aviphiodia,  and 
has  3  very  broad  and  blunt  arm-spines;  the  color  is  reddish,  while  the  tentacles  are  dark  brown, 
makii^  them  very  conspicuous. 
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S4.  Amphiodia  pulohella  (Lyman). 

There  is  a  eomewhat  dajnaf^  speeinien,  probably  of  this  speoiee,  whit*)!  wan  Millecled  at  San 
Antonio  Bridge,  Ban  Junn.  It  agrees  with  the  description  of  jmlflietla,  except  that  the  arm-platm 
(either  don«l  or  ventral )  are  not  separated  from  each  other.  The  species  lias  hitherto  hc«n  known 
only  from  the  coast  of  Florida,  in  IS  to  3»  fathoms. 

85.  Amphiodia  rilBei  (Lntken). 

Reported  from  the  Wettt  Indiefl  and  Brazil,  in  shallow  water.  The  three  Porto  Rican  specimens 
were  taken  in  170  fathoms  at  station  6066,  near  Mayagues. 

86.  Amphiopluaateonuii  (Ivea). 

Previously  known  only  from  the  Bahamas,  in  shallow  water.  The  single  Porto  Rican  specimen, 
which  is  in  good  condition,  was  taken  in  97  to  120  fathoms  at  stAtion  6067,  near  Maya^iez.  The  disk 
is  5  mm.  in  diameter,  the  rays  50  mm.  long. 

87.  Ophionereia  dubia  Lyman. 

This  species  is  aboat  the  same  size  as  0.  rrtiaUaia  and  is  chiefly  distingniehed  by  itti  color.  It  is 
found  in  the  Mediterranean  and  eastern  Atlantic.  There  is  one  very  good  specimen  of  an  Ophitmrtfi* 
and  the  ray  of  another  from  station  6090,  which  I  have  referred,  after  long  hesitaljon,  to  this  European 
spedee.  The  disk  is  6  mm.  and  the  ray  42  mm.;  the  single  arm  l>elonged  to  an  individual  nearly  twice 
that  size.  The  color  is  reddish-brown,  the  arms  banded  with  darker.  The  stealing  of  the  disk  is  very 
flne.  The  difference  in  color  between  these  individualn  and  0.  relindaUi  is  very  striking,  bnt  I  conld 
find  no  difference  by  which  to  separate  them  from  dtMa,  thougli  the  latter  has  not  been  recorded 
from  the  West  Indies  hitherto. 

88.  Ophionereia  olivaoea,  nov.  sp.     (PI.  14,  figs.  10  to  13.) 

Arms  5,  rather  slender  and  tapering.  Diskabont  6  mm.  in  diameter,  almost  pentagonal;  arms 
abont  33  mm.  long;  .  ' .  R=5til  Arms  abruptly  narrowed  where  thty  join  disk,  but  5  mm.  from 
disk  they  are  1  mm.  wide.  Disk  covered  with  numerous  small  scales,  one  at  the  center  and  a  few 
near  the  matins  being  larger  than  the  others.  Radial  shields  narrow,  exposed  for  about  one-half 
millimeter,  very  widely  separated.  Upper-arm  plates  near  base  of  arm  small,  imperfectly  triangular, 
with  rounded  comers;  farther  out  they  become  more  diamond-shaped  and  are  longer  than  broad;  at 
the  middle  of  arm  they  are  broader  than  long,  somewhat  5-sided,  with  the  distal  end  narrower  and 
rounded;  near  the  tip  they  become  small  and  almost  perfectly  hexagonal.  Accessory  upper-arm  plates 
large  and  prominent;  the  first  few  joints  have  2  or  more  such  plates  on  each  side,  but  farther  out 
there  is  only  1.  Ann-spines  3  (figs.  12,  13) ,  of  which  the  uppermost  is  blunt  and  equals  the  Joint; 
the  middle  one  is  nearly  twice  as  long,  at  least  at  the  middle  of  arm,  and  is  broadened  and  roundeil  at 
the  tip;  the  lowest  is  acute  and  equals  the  uppermost.  ITnder-arm  plates  at  first  almost  square,  Imt 
soon  become  longer  tlian  broad,  slightly  rounded  in  front.  Tentacle  scale  1,  very  lai^.  Oral  shields 
small,  oval,  the  madrepore  plate  obviously  larger  Uian  the  others.  Adoral  plates  small,  irregularly 
triangular,  pointed  and  not  meeting  within;  blunt  and  not  meeting  without;  separating  the  oral 
shields  from  the  side-arm  plabw.  Oral  papilUe  4  on  each  side,  the  eulermoet  decidedly  the  widest 
Above,  and  largely  concealed  by  the  latter,  is  the  pointed  oral  tentacle  scale.  Genital  slits  2  in  each 
interbracbial  space.  Color  above  olive  green,  spotted  on  the  disk  with  yellow;  arms  banded  with  a 
darker  shade  of  green;  below  the  color  is  very  light,  the  interbracbial  spaces  being  pale  yellowish 
marked  with  olive,  while  the  month  parts  and  un<ler  side  of  arms  are  almost  white;  outside  of  oral 
shield  is  a  patch  of  dark  brown,  as  in  r<(u-u/<i(o. 

The  single  specimen  of  this  interesting  species  (from  station  6096)  differs  very  markedly  from 
0.  Tttimiata,  not  only  In  the  color  (and  in  this  respect  rHiailata  is  very  constant)  but  in  the  coarser 
scaling  of  the  disk,  the  shape  of  the  upper-ann  plates,  and  in  the  size  and  shape  of  the  second  arm- 
spines.  The  same  [-baracters  serve  to  distinguish  it  from  the  preceiling  species,  which  was  taken  at 
a  neighlmring  elation.    The  name  selectetl  has  been  cliotiun  on  account  of  the  striking  color. 
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89.  Opbiouereia  raticulata  (Say). 
This  hanilsome  ophinran  is  very  abundant  in  clean  aand  in  ahallow  water,  efpecially  under 
stones,  from  Bermuda  and  Florida  to  Rio  Janeiro.    It  reaohet)  a  diameter  nf  12  nnn. ,  the  arriin  about 
7  times  as  lonft.    Twenty-one  upecinienB,  all  aiiiall,  colle<'t<'<l  at  Knsenada  Tlimda  (Culobra),  Caballo 
Blanco,  Puerto  R«al,  and  Guantia  Bay,  and  at  stations  60T'J,  60H0,  and  (JOSS. 

40.  OphJosti^ma  iaacauthum  (Say). 
This  small  ophiuran  (disk  5  to6  mm.,arinB20  to  30  mm.)  oorun!  sparii^ly  from  Bermuda  to  the 
southern  Went  In<lieB  hIouk  shore  and  in  water  up  to  100  fathoina  deep.  Its  color  varies  frum  white 
to  brown,  more  or  less  vari(^atecl,liut  iHitHually  very  Itj^ht.  The  arms  arc  usually  5  Imt  sometimes  6  in 
number;  the  latter  specimens  may  be  young.  There  are  4  small  specimens,  all  fnim  station  0079.  The 
smalleet  has  6  arms  and  a  very  small  disk. 

41.  OphiacauUia  bideutata  (Relzius.) 
A  medium-sized  ophiutan,  light  brown  in  color,  previously  known   from  the  North  Atlantic. 
A  single  small  specimen  from  station  6070  seems  to  belong  to  this  si)ecies. 

42.  Ophiacantha  ophiactoidea,  nov.  sp.     (PI.  15,  Sgs.  5  to  S.) 

Arms  0,  rather  short  and  thick.  Disk  hexagonal,  about  2  mm.  in  diameter;  arms  about  B  mm. 
long;  . '.  B=4rl.  Armsaboutone-half  millimeterwideatbase.  Disk  covered  with  rather  coarse  scales 
and  bearing  a  number  of  small,  thorny  spinules.  Radial  shields  widely  separated  and  only  exposed 
at  the  tips.  Upper-arm  plates  broadly  oval,  becoming  trian^lar  at  the  tip  of  arm,  rounded  in  front 
and  sharply  pointed  behind,  completely  separateil  by  the  side-arm  plates.  Arm-spines  4  (figs.  7,  8), 
approximately  equal  and  smooth  to  the  eye,  but  very  spiny  under  a  lens,  about  equaling  a  joint. 
Under-arm  plates  somewhat  pentagonal,  with  rounded  comers  ami  an  angle  directed  inward.  Tentacle 
srale  1,  small.  Oral  shields  very  large,  rounder)  without,  bluntly  pointed  within,  much  wider  than 
long.  Adoral  platee  long  and  narrow,  wider  at  the  outer  end,  not  meeting  without  or  within.  Oral 
papillfe  not  very  large,  smooth,  3  on  each  side  and  2  at  tip  of  jaw,  and  a  large  oral  tentacle  scale  at 
distal  end.  Genital  slits  2  in  each  inlerbrachial  space,  t'olor,  very  pale  yellowish-green,  the  arms 
banded  with  brown,  each  band  about  twice  as  wide  as  the  interi'ening  space. 

One  specimen  of  this  curious  little  uphiurau  was  taken  at  station  6076,  on  coral  sand,  in  10 
fathoms,  at  Uallardo  Bank,  Porto  Rico.  It  does  not  seem  to  be  very  nearly  allied  to  any  previously 
known  species,  but  as  it  is  probably  immature,  it  may  prove  to  be  the  young  of  some  other  form.  It 
resembles  (^kiartU  h-ebtii  superficially,  especially  on  the  upper  surface,  and  for  that  reason  I  have 
called  it  ophxadrndet. 

48.  Ophialcna  glabra,  nov.  sp.     (PI.  15,  flge.  1  to  4.) 

Arms  6,  rather  stout.  Disk  pentagonal,  about  Vi  mm.  in  diameter.  Anna  all  broken,  2\  mm. 
wide  at  base.  Disk  covered  with  a  thick,  rather  rough  skin,  which  covers  a  very  fine  scaling  visible 
only  when  the  specimen  is  very  dry.  Radial  shields  wholly  i-overed,  but  showing  indistinctly  through 
the  skin,  large  and  separated.  Upper-arm  plates  broadly  in  contact,  much  wider  than  long,  somewhat 
narrowed  proximally,  with  rather  acute  outer  angles^;  on  one  arm  they  are  divided  into  2  by  an 
irregular  Hue,  perhaps  due  te  an  accident.  Arm-spines  8  (figs.  3,  4),  glassy,  flattened,  blunt,  and 
slightly  rough;  approximately  equal,  about  half  as  long  again  as  the  joint.  Under-arm  plates  almost 
sqnare,  slightly  convex  distally.  Tentacle  scales  2,  very  large,  alMjut  equating  the  under-arm  plate. 
Oral  shield  large,  elliptical,  much  broader  than  lor^,  touching  the  first  side-arm  plate.  Adotsl  plates 
long  and  narrow,  touching  within,  wider  and  widely  separated  without.  Oral  papillee  6  or  7  in  a 
single  row,  with  I  median  tooth  papilla;  all  long,'acute,  and  rather  narrow.  On  the  face  of  the 
jaw  is  a  little  cluster  of  very  small,  round  knobs.  Genital  slits  prominent,  2  in  each  interbrachial 
space.  Color,  uniform  dark  brown  above;  on  the  interbrachial  spaces  below  are  a  lew  scattered  spota 
and  blotclies  of  yellowish  white;  under  side  of  arm  and  mouth  parts  whitish. 

There  is  a  single  specimen  of  this  curious  species  from  Playa  de  Ponce.  Although  in  the 
arrangement  of  the  oral  papillie  it  is  a  typical  OphUicitnlka,  it  differs  sharply  from  that  genus  in  the 
arrangement  of  thenpper-ami  plates,  thearm-i*pinfM,  and  the  covering  of  the  disk.  Verrill  haw  recently 
divided  the  genus  into  a  dozen  wi-lion^  (Trans,  Conn,  Aca*!.,  vol.  x,  pt.  2,  Oi't.,  1899)  and  of  these 
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Ophialcsea  comes  the  nearest  to  the  present  speoiw;  l>ut  even  from  that  genus  it  iliflere  in  the  covering 
of  the  dislc.  For  the  present,  however,  it  miiy  reinxin  in  that  Kroup,  i-tiameterized  especially  hy  the 
upper-arm  plateH  IxiinK  hroadly  in  contact,  the  rows  of  ann-Mpines  not  approximating  doreally,  mouth 
parts  as  in  typical  (yphiariaUha.  This  Porto  Rican  Bpecie«  is  nearext  to  O.  rufftcem  Koebl.,  which  wax 
collected  in  470  fathoinx  off  the  Azores.  It  differs  from  that  form  in  the  Domber  oE  arm-spines  aixl  in 
the  covering  of  the  disk  anil  radial  shields.  The  name  glabra  is  suggested  by  the  very  smooth  disk, 
the  scales  of  which  are  very  indistinct. 

44.  Ophiopristia  hireuta  (Lyman). 

This  apedea  occurs  throu);hout  the  Weet  lodies  in  water  from  80  to  1,000  fathomR  deep.  It  is 
light  chocolate  brown  above,  newly  white  beneath,  and  reaches  a  diameter  of  11  mm.  One  specimen 
from  station  60TO. 

46.  OphiopUnthaca  BpiuiaBiina,  nov.  sp.      (PI.  15,  Ggs.  9-12. ) 

Arms  5,  stout  and  very  spiny.  IJisk  almost  circalar,  slightly  indented  in  the  interbrachial  spaces, 
7mm.  indiameter.  Anns  about  30  mm.  long;  .•.R^:4id.  Arm  Ij  mm.  wideatbase.  Disk  covered 
by  the  radial  shields  and  coarse  sc^es;  near  the  <«nter  it  ia  depressed  and  carries  nmneroua  thorny 
stumps;  these  also  occur  elsewhere  on  the  dish,  in  the  interbrachial  spa<-efi  below  and  at  the  distal 
cn<ts  of  the  radial  shields.  The  latter  are  very  large,  about  twice  as  long  as  M*ide,  and  are  nol  simply 
in  contact,  but  one  actually  overUpe  the  other.  Upper-arm  platesare  very  widely  separateil,  bniailly 
triangular  in  outline,  slightly  curved  distally,  and  2  or  D  times  as  wide  as  long.  Arm-spines  9  ( figs.  1 1 
and  12),  slender,  somewhat  glassy,  very  thorny,  the  fourth  longest  and  about  equal  to  2  joints;  the 
rows  approximate  closely  dorsally.  First  under-arm  plate  almost  penlagonal,  the  point  inward; 
farther  out  they  become  hexBgonal,  the  diirtal  side  very  short,  and  concave  both  distally  and  proxi- 
mally.  TeiiUcle  scale  1,  large;  sometimes  the  first  one  or  more  are  divided  into  2.  Oral  shields 
wide,  much  broader  than  long,  narrowest  without,  wide  and  rounded  within,  the  madrepore  plate 
much  the  largest.  Adoral  plates  large,  quite  broad,  four-sided.  Tooth  papilla  1.  Oral  papilla;  5  to  7, 
in  aliearly  simple  row,  the  most  distal  onee  widest;  there  may  be  I  or  2  narrow  papillie  plai'ed  distally 
above  these  wide  ones.  Oral  tentacle  scale  conspicuous.  Genital  slits  very  prominent,  2  iu  each 
interiirachial  space.     Color  very  light  brown,  variegated  on  disk  with  darker. 

Two  specimens  of  this  eperies  were  taken  at  station  6067,  in  Mayaguez  Harbor,  on  coral  l)otlom, 
in  97  to  120  fathoms.  One  is  l>adly  broken  and  much  smaller  than  the  one  described  above.  They 
clearly  belong  to  genus  Opkiomiini  as  deliried  hy  Lyman,  and  in  some  respects  resemble  the  common 
West  Indian  species  O.  nalida;  but  the  arrangement  of  the  oral  papillae  seems  to  indicate  their 
relationship  to  Verrill's  genus  Ophtoj^hitham,  though  in  some  other  respects  they  differ  markedly 
from  that  genus.  They  differ  from  Opkiomitra  sens.  str.  in  the  simple  row  of  oral  papillte  and  in  the 
close  dorsal  a]>pn>\imation  of  the  rows  of  arm-spines,  while  they  differ  from  DpMoplinthani  in  the 
absence  of  s[>ecial  marginal  scales.  Were  it  not  (or  the  very  close  approximation  of  the  rows  of  arm- 
Bpiaes,  they  might  lie  considered  young  individuals  of  O.  riilida;  but  considering  all  their  charactera, 
it  seems  better  to  regard  them  as  a  new  species  of  OfihiopHnlhiu-n.  The  name  pven  was  su^eated  by 
the  very  spiny  arms. 

48.  Ophioacolex  serratus,  nov.  sp.     (PI.  14,  fi>ni.  14-17). 

Arms  5,  flat  slender,  and  very  tapering.  Disk  almost  pentagonal,  the  sides  somewhat  concave, 
6  mm.  in  diameter.  Anns  alniut  39  mm.  long,  .  ■.  R=6J  r.  Arms  about  IJ  mm.  in  width  at  base. 
Disk  covered  by  a  peiniMar  flaky  skin,  which  extends  out  on  the  arms;  the  surface  is  roughened 
by  little  flakes  of  a  chalky  material,  l>etween  which  it  appears  to  be  flnely  granular,  Hadial  shiekls 
email,  widely  separated,  showing  through  this  skin,  somewhat  triangular,  the  ajiex  pointing  outward. 
Upper-arm  plates  wanting,  the  side-arm  plates  showii^  through  the  skin  and  giving  a  superficial 
appearance  of  upi)er-arm  plates.  Arm-spines  3  (figs.  16,  1 7) ,  flat,  very  acute,  and  sharply  serrate,  the 
upper  one  longest,  about  eijual  to  a  joint  and  lying  flat  against  the  arm.  Under-arm  plates  squarish, 
with  truncated  comers,  slightly  concave  distally.  Tentacle  scales  wanting.  Oral  shields  twice  as  wide 
as  long,  the  out>^r  side  almost  straight,  the  inner  widely  curved.  Adoral  plates  narrow,  about  equally 
wide  at  the  two  ends,  meeting  within,  but  not  without  Oral  papillte  9,  of  which  1  is  at  the  apex  of 
the  jaw;  they  are  flat,  thin,  and  abraptly  pointed.  Teeth  large,  rounded,  prominent.  Genital  slits 
prominent,  'i  in  each  interbrachial  space.  Color  of  disk  (speckled  with  the  whitish  flakes  a)>ove] 
greenish-yellow  1  upper  side  of  amts  bright  yellow;  beneath  very  pale,  almost  white. 
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There  ia  a  single  8pe«imen  ol  this  new  species,  oollet^letl  at  station  8050,  at  the  entrance  to  San 
Juan  llarlHir,  in  91  fathotne.  In  tlie  niimh«r  of  oral  t>u|iillip  hikI  the  aliHent-e  of  tentacle  stalec  it 
approacheBO.  jrfdciWmMuller&TiMNchfl,  bnl  iHliBers  from  that  form  in  tin- hIibiw  of  the  oral  pa|ijtlii-, 
and  from  ail  previoiwly  known  memhere  of  the  genus  in  the  serraU-  arm-i<pine«i  anil  thu  lar^!  ruundeil 
teeth.    The  name  nemUus  has  \>een  selected  on  a<Tount  of  the  arm-spines. 

47.  Ophiomyxa  flaccida  Lutken. 

ThiB  large,  handsome,  and  very  active  species  in  known  from  Bermuda  to  Brazil.  It  is  fotind 
under  and  among  rocks  and  coral  in  shallow  wat»^r.  The  color  varies  greatly,  from  uniform  tawny  or 
reddish  yellow  to  green  marked  with  white.  A  single  large  specimen  in  the  FinhHant  co1le<4ion  is 
from  Ensenada  Hon<la  (Culebra),  and  Mr.  (iray  has  a  large  specimen  in  his  collection  from  San  Juan. 

48.  Astroporpa  amiulata  Oerxtedt  &  Lutken. 

This  very  handanne  and  curious  opiiiuran  is  known  fnim  many  West  Indian  stations,  where  it 
oceur{iatdei>thsof  from  20  to  lf)8  fathoms,  an<l  It  hitsalMi  Ijcen  taken  off  Cape  llatlerasand  CheHapeake 
Bay.  The  arms  measure  upward  of  100  mm.  in  length.  There  is  a  single  Hpecimeu  in  the  Porlo  Kiian 
collection  from  station  0003. 

49.  Aatroschema  oligactea  Lutken. 

Known  from  variousBlationsin  the  West  Indieeat  depths  of  ft 
arms  are  from  100  to  150  mm.  in  length.    There  is  a  single  specim. 

While  there  are  more  than  100  other  ^pevieH  of  hrittle-ators  known  from  the 
West  Indies,  most  of  them  arc  deep-water  foi-nis  and  very  few  are  Ukelj  to  be  uiet 
with  in  shallow  water.  There  are,  however,  a  few  species  not  given  in  the  above  list 
which  will  probably  be  found  along  shore  in  Porto  llit-o,  aa  they  have  been  in  other 
i-slandK  of  the  West  Indies.  One  is  a  specie.'*  of  Ophiiira  {guttata  Lyman),  allied  to 
hnincavda  and  found  in  similar  situations.  In  it  the  upper-arm  plates  are  broken 
into  numerous  pieces;  the  disk  is  about  1.^  mm.  in  diameter;  al>oTe  dark  brown, 
beneath  bright  yellow.  Another  sptn^ies  found  in  similar  situations  is  Ophhlepitt 
pauciitphia  Muller  &  Trasohel,  allied  to  <).  efi-iftiut,  but  easily  distinguished  by  having 
only  2  arm-spines.  Other  species  of  Ophkictiii  may  oc<;ur,  but  their  identification  ia 
a  matter  of  great  difficulty  and  can  only  be  accomplished  with  the  aid  of  figures  or 
elaborate  descriptions,  AmphipholM  graciUima  (Stimpson)  may  occur  and  is  easily 
distinguished  from  other  membei's  of  the  genus  by  having  4  to  5  arm-spines. 

Over  40  years  ago  Ophlobl^imi  a)itUlen«l»  was  described  by  Lutken  from  2 
specimens  labeled  simply  "West  Indies"  and  presumably  taken  in  shallow  water. 
The  species  has  not  been  met  with  since,  and  its  rediscovery  would  be  of  great 
interest.  It  is  characterized  by  the  disk  being  covered  with  a  naked  skin,  numerous 
close-set,  spine-like  oral  papilla,  and  t5  to  7  flat,  pointed,  glassy,  slightly  thorny 
arm-spines. 

It  is  not  a  little  strange  that  the  Fish  Hawk  did  not  collect  a  single  specimen  of 
the  ophiurans  known  as  ^'basket-Ash,"  as  several  species  belonging  to  the  genera 
Astrophyt<m  and  Oiyrgono<:epkal'ua  are  known  from  the  shallow  water  of  the  West 
Indies,  though  seldom  near  low-water  mark.  They  are  characterized  by  the  arms 
being  dichotomously  branched  into  numerous  bmnchlets,  capable  of  being  vertically 
coiled.  When  taken  from  the  water,  the  arms  bend  and  curl  inward  toward  the 
mouth  and  become  more  or  less  intemoven,  thus  giving  rise  to  the  curious  shape 
from  which  the  name  '"basket-fish"  has  arisen.  They  reach  a  large  size,  the  disk 
50  mm.  or  more  across,  and  the  whole  "basket"  being  often  over  a  foot  in  diameter. 
The  color  is  usually  yellowish  or  reddish  brown. 
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ECHINOIDEA. 
SEA-URCHINS,  SEA-EGOS,  SAND-DOI,L.ARS,  SEA-MOONS,  ETC. 

The  collections  made  liy  the  I^ifk  TIawlc  contain  over  300  specimens  of  echiiioids, 
but  about  two-thirda  of  these  represent  two  species,  and  half  of  tiie  remainder  arc 
supplied  by  two  other  common  fonnn.  There  arc  13  species  altogether,  and  all  of 
them  are  well  known  froiQ  the  Wi^^t  Indies.  Nine  of  the  13  are  distinctly  litt<n-Hl 
forms,  but  3  of  the  others  occur  only  at  depths  of  over  60  fathoms.  The  remaining 
species,  BriMiu>pt!.i  lyrifera,  is  given  by  Agassiz  {Revision  of  the  Echini,  p.  389)  as 
occurring  at  depths  of  from  55  to  115  fathoms,  so  that  it  is  worthy  of  special  note 
that  the  ¥inh  Hawk  collected  three  adult  specimens  in  Mayaguez  Harbor  in  only  7 
fathoms  of  water. 

The  following  artificial  key  will  enable  anyone  to  distinguish  these  species  from 
ea(^h  other,  but  is  liable  to  prove  untrustworthy  for  young  or  very  small  specimens 
and  worse  than  useless  where  other  species  arp  concerned. 

A.  TMt  hard.  faemlaphericBl,  elllpUcaJ,  or  more  or  lenK  globular,  Ihu  height  equaltnif  ur  oxccnllns 

I.  Twt  approxlmalely  as  wlds  iu>  long. 

1.  Spines  notmore  than  equaling  diameter  of  tent Clilaria 'rAvJoMei.  {i) 

2,  Spines  unially  much  eiceedlag  diameter  of  lest,  oltpiini.-arlyi>ri|ull«tw1ee  as  much. /InrocfitartopapSIaea.  (J) 
h.  Splnea  very  long  and  Blender  {taxi  Kmcs  Ihc  diameter  of  le«t)  with  ne[41v-lilie  pfllnlii..,i)fn>(nnn  artimm.  ill 
<■.  Splnea  short,  rather  Blunder  and  pointed,  not  nearly  equaling  diameter  of  teat. 

1.  Spines  all  white  oi  whitish;  test  brownleb  ur  purplish UippnMf  rmiirriB,.    |lt) 

2.  Borne  ol  the  splnea  green  or  giecnlah,  and  oftvn  vrith  more  or  Ions  red  or  violet;  leal 

usually  with  a  decidedly  greeniah  tinge Tirntfrnrtatn  mritgaim.    17) 

II.  TeW  not  as  wide  as  long;  usually  the  difference  In  the  two  diameters  Is  very  marked. 

0.  Apex  of  teat.  aronndaQua,  rovered  with  niimerona  anuill  aplne* Eehiiirtmelra  st^aangvlarit-    (j} 

b.  Test  about  anus  almoeC  wholly  freB  from  spines EtMnamHrn  Firidlt.    lb) 

B.  Test  soft  and  leathery;  more  or  less  globular  In  life;  very  flat  In  dmd  spei^lmens.    Iieep-wBter  forms. 

(Flexible  aea- urchins.) 
I.  Color  purple  above;  light  yellow  lab  about  the  mouth AithmMima  hfiMriz,    i:l) 

C.  Test  hard,  much  flattened,  elrcular  or  elllpHoal,  the  height  not  one-half  of  diameter;  mouth  atcenlcr 

of  tower  aurfnee;  spines  very  shorl  and  numeroua.    (Sand-dollan,  key-hole  lirchlna, 

I.  Oral  aurfaoe  very  concave:  teat  accordingly  highly  arched ^iAfnnn/Aw  nwnirrM.    |») 

II.  Oral  surface  flat;  test  not  arched',  very  thin. 

a-  Teat  with  rix  alils  (lunules)  through  It MtUUa  tctfurU.    (10| 

6.  Test  with  only  five  lunulas Mdlila  leMudiwtln.    (U) 

D.  Teat  hard,  oval  or  elliptical;  mouth  near  anterior  end   on  the   flattened  oral  surface;  splnea 

comparatively  abort  and  numeroua  with  or  without  arnttered.  long  <inca.    (Sralangolda.) 

I,  Slie  large  (over  100  mm.);  color  deep  reddl«h-piir|>li' PalxoinKiula  hy-trix.    (13) 

11.  Size  small  (60mm.  or  leaa);  color  light  hrown Ilrlttoptii  Ijirifrrti.    (la) 

1.  Oidaria  tribuloid««  (lAmarck). 
This  urchin  m  msrbted  light  bniwn  and  whih^,  ufUm  wltli  Home  ret),  esftecially  on  the  Rpinn*. 
The  large  npines  are  poraparaHvely  few  in  number.  The  t«<t  of  tull-gruwn  Hjiecimens  in  alunit  HO  nun. 
in  diameter.  ThiBspceiesoccurBabiiiidaritly  in  shallow  waterfroin  South  Carolina  !*>  Rraxil,  et<|>eeial1y 
about  tveh.  A  larfK  number  of  Fipecimens  were  cullet'teil  at  Arroyo  anil  Maya^cuez,  anil  at  Htationa 
6075,  6087,  and  60U6.     The  largeHt  wan  58  nun.  in  diameter,  with  spinett  45  mm.  long. 

3.  Doroddarie  papillata  (I.ie«ke). 
Tbia  species  resembles  the  preceding  iu  size  and  color,  hut  m  iisiutUy  lighter  and  the  xpinefl  are 
often  alraoet  white;  they  are  also  more  slender  an<l  tapering  than  in  Cid^rln.  it  (>wnrB  only  in  water 
of  eonaiderable  depth,  and  ia  found  on  both  sides  of  the  North  Atlantic,  from  Norway  to  the  Mediter- 
ranean, anil  throughout  the  Wc««t  Indies.  Two  H|iecimeiiH,  one  from  station  6067,  23mm.  in  duuncter, 
with  spiucij  53  mm.  long,  and  one  from  station  6070,  45  mm.  in  <liame(er,  with  apinea  S3  mm.  long. 
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8.  AatheiUMOina  h^Btrix  (W.  Thomson), 

As  this  Uffhin  (xntuni  only  in  ileep  water,  it  m  n<it  likely  to  Iw  met  witli  by  tlie  onlinary  i-ollector. 
It  reauheH  a  lar)is  aim  (140  mm.  in  <liameter),  but  the  t«rt  Ih  always  soft  aJid  flcxiblu.  The  Rpines  are 
fihort  but  very  Bliarp,  and  scattered  rather  sparsely  over  (he  test.  The  teet  are  iu  thn*  vertical  rows 
in  each  poriteroiiM  zone  in  the  adult. 

There  are  two  large  Bpei'imena  of  this  very  curious  flexible  urchin,  Ixjtli  aa  flat  en  tan  lie.  They 
niaunire  135  anil  140  mm.  in  diameter,  but  are  only  7  mm.  thick.  The  abacUnal  surface  in  pur]>le 
and  the  actinat  very  pule  yellow.  Theee  specimens  were  collectwl  at  station  6070,  ami  from  the 
mine  plai-e  there  are  two  very  small  flexible  urchins,  10  mm.  in  diameter,  which  I  refer  with  some 
hesitation  to  this  Hpecies.  Their  coloration  is  precisely  like  that  of  the  large  oiie.-i,  but  the  feet  are  in 
o:ily  a  single  row  in  each  poriferous  zone  instead  of  in  three  rows,  as  in  tlie  adult. 

4.  Diadema  setoaum  (iray. 

One  of  the  must  charaot«risli(;  urchins  of  the  Tropics;  of  world-wide  distribntioii  from  Cuba  east- 
ward lo  the  Fiji  Islands.  Almost  black,  but  the  spinea  are  often  banded  with  white  in  the  young. 
The  adults  are  sometimes  100  mm.  in  diameter,  with  spines  300  or  400  mm.  long.  Very  common 
almnt  coral  reefs. 

The  i^gh  llav:k  cullertion  contains  twenty  specimens  of  this  fl]H>cieTi,  varying  frem  17  ti>  7h  mm. 
in  diameter,  and  collected  at  Poncv,  Mayaguez,  and  Arroyo.  The  smallest  (those  less  than  40  mm. 
in  diamel«r)  usually  have  the  spine.s  banded  light  and  dark,  whitish  or  yellowish,  alternating  with 
purplish  or  brownish.  One  lar^ge  specimen  has  all  the  spines  on  the  actinal  surface  white.  A  large 
specimen  from  Ponce  differs  markedly  from  all  the  others  in  that  a  number  of  the  spines,  especially 
on  the  actinal  surface,  have  prominent  swollen  "  rings,"  6  to  10  mm.  wide  anil  2  tu  3  mm.  in  diameter, 
about  25  mm.  from  the  base.  Ab  all  the  spines  are  broken,  I  am  not  sure  whether  this  swelling  is 
always  at  the  tip  of  the  spine  or  not,  but  it  appear  as  though  it  was.  The  spinea  are  horizontally 
rirq^,  but  these  swellings  are  longitudinally  ridged. 

6,  Eclunometra  tubau^laria  (Leske), 

This  species  is  often  called.the  "rock-boring"  urchin,  because  of  its  habit  of  living  in  cavities  iu  the 
reefs  and  ledges  in  shallow  wat^r.  In  size  it  is  rather  small,  nut  often  50  mm.  long,  the  spines  about 
20  mm.  It  varies  greatly  iu  form  and  proportions,  but  especially  in  t-olor.  All  stages  from  very  pale 
reddish  brown  to  nearly  black  are  common,  while  the  spines  are  often  green  with  more  or  less  violet. 
It  is  found  from  Bermuda  to  Rio  Janeiro,  The  collection  cimlains  105  examples,  exhibiting  a  most 
extraordinary  range  in  color  and  shape.  Indeed,  the  extremes  are  so  different  one  might  easily  believe* 
there  are  at  least  two  distinct  species  in  the  scries.  The  more  common  form  was  (a)lleirt«il  at  Ponce, 
Arroyo,  Boqueron  Bay,  Fajardo,  San  Juan,  anil  AguadiUa.  The  largest  measures  42  mm.  long  by  38 
wide  by  22  high.  The  spines  are  Hlender,  20  mm.  long,  and  lei<e  than  2  nun.  in  <liauieter.  The  color 
varies  from  bright  light  green  with  violet-tippetl  spines  to  very  light  reildisli  brown  and  theiii'e  through 
varying  shades  of  red-brown  to  almost  black.  The  other  form  was  collected  at  Ensenaila  Honda  and 
OR  the  light- house  reef  at  Playa  de  Ponce.  Thedifference  inside  is  nut  notable,  but  the  t»<t  issomewtutt 
more  flattened.  Tlie  spines,  however,  are  very  <liffereuL  They  measure  from  15  to  20  nun.  in  length 
and  from  2  to  3J  mm.  in  diameter.  They  are  umch  stouter,  therefore,  anil  are  also  soinewbat  flattened 
and  abruptly  jiointed.  Their  color  varies  from  j>ale,  dull  pink,  through  reddish  brown  to  dark  green, 
the  spines  having  violet  Ii\ib;  in  some  more  than  half  the  spine  is  violet. 

6.  Eclmiometra  viridls  A.  Agassiz. 
.This  species  cloaely  resembles  the  precedii^  in  sise,  shape,  color,  and  liabits,  a:id  seems  to  be 
distinguished  ouly  by  the  bare  apical  system.  It  is  recorded  from  Florida,  Culia,  anil  Haiti.  Two 
specimens  from  the  reefe  at  Pfaya  de  Ponce  eee'm  to  be  referable  to  this  species.  They  are  of  about 
average  size  and  color.  The  teet  is  brownish;  spines  light  green,  almost  yellow  at  base,  violet  tipped. 
There  are  no  spines  within  the  anal  area,  and  only  about  12  to  15  in  the  whiile  3l>actinBl  system. 

7.  Toxopneuates  variegatuB  (Lamarek). 

The  common  sea-urchin  of  the  tropical  western  Atlantic,  abundant  from  fk'rmuda  and  North 
Carolina  to  Rio  Janeiro.     It  varies  greatly  in  color  from  rich  violet  (Bermuda)  to  bright  green  and 
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white  (Jamaica).  Like  tlie  tollowii^  species,  it  ia  usually  found  on  sandy  1>olb:iin  ami  often  i-ovcth 
itself  with  bita  of  eeaweed  and  other  dt^brin.  The  collection  (»ntainH  28  Hpecimeiia,  the  tmialleHt  of 
which  ia  only  4  mm.  in  diameter.  They  were  collected  at  Ponce,  Arroyo,  Boi[ueron  Bay,  San  Juan, 
Cataflo,  and  Hurares.  The  (;nIor  varies  considerably,  Init  ia  iisnally  ^reen  and  white.  The  Mpines  aru 
often  tipped  with  reddlBh,  and  the  specimen  from  Hiiearee  lia"  the  .npinea  rose  pink. 

8.  HipponoB  etculenta  (Liwkel. 

A  very  lar^  urchin,  sometimes  150  mm.  in  diameter.  Adults  are  toMily  nxmtdiuiKed  by  tlieir 
white  color  and  great  siiw,  but  the  young  are  not  readily  diatingiiished  from  those  of  the  preceding 
s|>ecieB.  Occurs  from  Bermuda  to  Surinam.  Tha  eggs  are  sometimes  used  for  food.  Fn>m  Porto 
Rico  there  are  Bftaen  of  these  lai^  urchins,  bexliles  several  fragments,  t^veral  of  tliem  measure  140 
mm.  in  diameter  and  95  mm.  high,  while  tlie  r<iualle«t  is  only  19  mm.  in  diameter.  They  were  collected 
at  Ponce,  Arroyo,  Aguadilla,  and  (.iuanica  Bay. 

0.  Bchiniuitbus  r0B«ceua  (Linmeus). 


In  life  this  spei'iei*  iw  reddish,  yellowiah,  or  greenish  brown  in  color.  It  reaches  a  length  of  140 
mm.,  and  the  height  \!>  from  one-third  to  nearly  one-half  the  length.  It  occurs  in  the  sand,  oft«n  under 
stones  and  in  very  shallow  water,  and  is  fomid  from  South  Carolina  to  Uuadelou|)e.  Only  one 
example  of  this  species  in  tlie  collection,  a  tair-Bi!!e<l  Hjiecimeii  from  Fajardo. 

10.  Hellita  aexforis  (lAmarck). 

Thin  very  fiat  and  thin  "  keyhole  urchin  "  is  uwiially  light  olive-green  (rarely  bn>wn)  when  alive. 
It  reaches  a  diameter  of  TO  or  80  mm,,  and  is  found  on  sandy  bottoms  in  shallow  water,  from  South 
Carolina  and  Bermuda  southward  throughout  the  West  Indies.  One  large  sf>et-imen,  74  by  72  mm., 
from  Arroyo,  and  four  smaller  ones  from  station  6086.    The  color  of  all  these  ia  pale  olive-green. 

11.  Hellita  teatudinata  Klein. 

This  "keyhole  urehin"  is  slightly  laiger  and  thicker  than  the  preeeiling,  hut  of  the  same  •-cilor 
and  habits.  It  has  a  wider  range,  having  l)een  found  from  Nantucket  tu  ItraKJl.  The  Fiiih  Ilaiiri. 
collection  i^intains  10  specimens,  varying  in  hitx  from  one  8  mm.  in  diameter  to  one  80  iimii.  hroad  by 
70  nmi,  long.  The  color  varies  from  light  to  dark  green  Tlie  ppei  imens  less  than  12  mm.  in  diameter 
■  show  very  nicely  the  formation  of  the  lunulea  In  the  amallMit  speiinieii  no  lunulesare  visible  froui 
above,  but  on  the  oral  surface,  in  the  postenor  mt^rambulat  ram,  there  is  a  little  deprendon  which 
marks  the  position  of  tlie  first  lunule.  The  spe<  imen  12  mm  in  diauieter  han  this  lunule  fully 
formed,  while  the  other  four  lunules  appear  ciiiipU  as  notches  in  the  e<lge  of  the  test.  Found  at 
Ponce,  Arroyo,  Mayaguez,  Puerto  Keal,  and  statmn  6053 

13.  BrissopsiB  Ijrrifera  Agai«!iz. 

This  sjialaiigoid  ia  usually  found  only  in  deep  wat*r,  raruly  in  litw  than  10  fathoms.  It  can  mil  lie 
confused  with  the  following.  It  is  found  not  only  tliroughout  llie  West  Indies,  but  in  the  ea^item 
Atlantic  also,  from  Norway  to  (he  Mediterranean.  There  are  .i  sjHH'iniene  of  this  form  from  station 
t!059,  the  largest  of  which  meaHures  40  by  33  mm.  The  color  is  light  yellowish  bniwn.  The  foxciole 
connecting  the  aubanal  with  the  perijietatoua  fasciole  is  not  troniplete  and  ia  otdy  distinct  close  to  the 
subanal.  These  specimens  thus  resemble  European  examples  of  the  species  more  cIohbIv  than  they 
<lo  those  from  Florida. 

18.  Palaopneuates  hystrix  A.  Agassix, 

This  rare  form,  iHrurring  only  in  deep  water,  ia  notlitely  tobemetwitli.  Il«size(I25by«0inni.) 
anil  color  are  sutticient  to  distinguish  it  from  the  preceding  sjiecies,  but  an  aihlitional  clianu-ter  is  to  lie 
found  in  the  broad,  K|iatulate  ends  of  the  long  spines.     It  Is  known  only  fnmi  the  Caribbean  Sna, 

Of  this  remarkable  spatangoid  the  collection  contains  one  whole  sptx'iinen,  half  of  a  wconil,  and 
Fragments  of  othera,  all  from  station  tlOTU.  The  s|ieciiiiens  measure  about  125  iniii.  long  by  PC  broad 
by  55  high;  color  dark  purplish  re<l;  spines  somewhat  lighter. 
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Beuides  the  foregoing  thirteen  apccies,  several  other  common  West  Indian  ei-hi- 
nuids  may  be  expe<.ted  to  occur  along  the  shores  of  Porto  Rico.  Theae  are  Clypiiitt,-!- 
Mthilepreskwt  (Gray),  Eii4!ope  fiimrgiiinta  {(Iraelin),  Encope  ml^hdini  Agassiz,  Echi- 
ii'inein  ni'inihinnrin  (Gmelin),  BritsnK  nnix^)l<'r  Klein,  Jffnoma  tvntj-mmi  (Lamarck), 
Metaltu  j>ecti/raii«  (Lamarck),  and  Moira  atn^jxm  (Laman-k).  The  first  four  will  fall 
under  the  heading  0  in  the  key  on  page  252,  the  last  four  undei'  the  heading  D,  Clype- 
mti-r  resembles  E/shinantkim^  but  may  be  easily  distinguiahed  by  its  larger,  much 
flatter  tesL  It  occurs  from  South  Carolina  to  Brazil  and  eastward  across  the  Atlantic. 
The  two  Enc'iptm  resemble  MdUta,  Imt  are  larger  (up  to  140  ram.  in  diameter),  and 
the  lunules  are  different.  Those  in  the  radii  differ  from  the  one  in  the  posterior 
interradius  and  are  inclined  to  he  elliptieal  or  even  oval.  The  two  species  of  Entvpn 
may  be  distinguished  from  e^wh  other  by  (he  fact  that  in  emargmnta  the  posterior 
lunule  is  longer  than  any  of  the  others,  while  in  mk-helini  it  is  generally  smaller 
than  the  others.  In  the  latter  species,  moreover,  the  anterior  hinules  often  disappear 
with  the  growth  of  the  animal,  so  that  the  test  has  only  one  or  three  lunules  left. 
Ejuxtpe  emarffinata  oamrs  from  South  Carolina  to  Brazil,  while  michdlni  is  found 
throughout  the  Gulf  of  Mexico. 

EckihoneuM  is  quite  different  from  any  of  the  others.  Although  pi-operly  a 
spatangoid,  the  mouth  is  central,  so  that  in  the  key  on  p.  252  it  would  coiue  under 
C  rather  than  D.  The  test  is  a  somewhat  flattened  ellipse,  from  15  to  40  mm.  long, 
covered  with  short,  light-brown  spines,  and  with  the  bright- red  feet  (in  living  animal) 
arranged  in  five  double  rows,  i-adiating  from  the  center  of  the  aWral  side.  It  lives 
in  the  sand  in  shallow  water,  often  under  stones,  and  otxurs  throughout  the  West 
Indies.     It  has  been  recorded  in  the  past  from  Poi-to  Rico. 

Bri»»>is  nnieolor  resembles  Brmopnn  lyrifera^  but  may  be  distinguished  from 
that  species  by  the  position  of  the  center  of  the  ambulacral  system.  In  Br'iMnpds 
thb  point  is  near  the  center  of  the  test;  in  Brin^t-H  it  is  far  forward.  Moreover, 
BrhsopsU  is  a  deep-water  form  occurring  only  occasionally  in  a  few  fathoms,  while 
Brisswt  is  found  in  very  shallow  water,  in  the  sand,  often  under  stones,  in  company 
with  Echinonewi.  Britsvi*  has  a  wide  distribution,  Iwing  found  all  through  the  West 
Indies  and  eastward  across  the  Atlantic  into  the  Mediterranean. 

Msoma  and  Metalm  are  both  very  large  spatangoids  (up  to  200  mm.  or  more  in 
length)  and  occur  in  comparatively  shallow  water,  1  or  2  fathoms.  Met-aUa  is  iimch 
more  flattened;  the  ambulacra  are  very  slightly  sunken,  and  the  spines,  especially  on 
the  upper  side,  are  very  coarse.  Mettdia  is  brown;  Mwnai  varies  from  light- 
yellowi.'ih  to  deep-reddish  brown.     Both  occur  throughout  the  West  Indies. 

Moiru  iitropon  is  easily  distinguished  from  all  the  preceding  by  the  very  deeply 
sunken  ambulacra,  which  give  the  test  almost  ii  deformed  appearance.  It  reaches  a 
length  of  50  mm.,  and  the  color  is  yellowish  brown.  It  occurs  southward  from 
South  Carolina  into  the  West  Indies  and  Gulf  of  Mexico. 

Owing  to  the  tirm  structure  of  the  test,  all  echinoids  (except  the  flexible  sea- 
urchins)  can  stand  the  wearing  of  water  for  some  time  after  the  death  of  the  animal. 
In  such  cases  the  spines  drop  off  and  the  organic  matter  is  washed  out,  leaving  the 
tests  as  delicate  white  or  dull-colored  shells,  more  or  less  grarmlar,  ai-cordiiig  to  the 
size  of  the  .spines  with  which  they  were  covered.  These  shells  are  sometimes  called 
"  sea  eggs."  Such  tests  are  oftt^n  of  value  to  the  zoologist,  and  should  be  preserved. 
Usually  they  are  sufficient  for  the  determination  of  the  species  U>  which  they  belonged. 
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HOLOTHURIOIDEA. 
HOLOTHURIANS,  SEA-CUCUMBERS,  SEA-SQUIRTS,  ETC. 

The  holotburmns  of  the  West  Indies  are  not  nearly  ao  well  known  as  the  sea- 
urchins,  so  that  every  new  collet^tion  is  likely  to  contain  undescribed  species,  or  at 
least  to  extend  the  range  of  those  previously  known,  Alx>ut  35  species  have  been 
described  fi-om  the  West  Indian  region,  or  are  known  to  occur  there,  and  of  these  less 
than  half  a  dozen  are  exclusively  deep-water  forms.  It  appears,  therefore,  that  the 
great  majority  of  the  holothurians  of  this  region  are  littoral  forms,  and  many  of  them 
are  apparently  quite  limited  in  their  range.  But  as  yet  we  know  too  tittle  of  their 
natural  history,  or  of  what  constitute  good  specific  characters  in  the  group,  to  draw 
any  important  conclusions.  Species  have  been  made  on  form,  color,  size,  number  of 
tentacles,  and  other  inconstant  charactei'S  to  such  an  extent  that  the  whole  subje<;t 
of  West  Indian  holothurians  needs  a  thorough  overhauling,  especially  since  they 
constitute  one  of  the  most  characteristic  groups  of  the  shallow-water  fauna. 

The  Fkh  Ilnwk  collection  contains  H5  specimens  of  sea-cucumbers,  representing 
10  species,  all  but  one  of  which  are  littoral  forms.  Curiously  enough,  all  these  littoral 
foiTDS  belong  to  the  single  family  Afpidttchlrotie,  so  that  probably  only  a  small  part 
of  the  holotburian  fauna  of  Poi-to  Rico  appears  in  the  c<illection. 

The  following  artificial  key  will  help  to  distinguish  adult  specimens  of  the  above 
given  species,  and  also  includes  one  other  species  collected  bv_Mr.  (Jray.  It  is  hard 
to  give  distinguishing  characters  among  holothurians,  except  \>y  means  of  the  micro- 
scopic calcareous  particle.s  in  the  skin.  As  far  as  possible  the  characters  ased  below 
can  be  easily  seen  without  the  aid  of  a  microscope;  but  it  must  l)e  remembered  that 
the  number  and  arrangement  uf  the  tentacles,  pedicels,  and  papillae  are  often  very 
different  in  the  young  from  what  they  are  in  the  adult.  They  are  usually  fewer  in 
number  and  show  a  more  orderly  and  definite  iirrangemont. 

A,  TentfltltB  lonK,  sleniler,  luibmiifheii.    Budy-wall  ftrm  and  spiny.    Color  while.    l)fc[>-.-t»a  fcpfni. 

B.  Tcnlaoles  (nonaall)'  20)  eonipa™U™ly  shorl,  with  nometous  brannhB..  cn.wcli'rt  inUi  h  flat  iliak  si 

Ihe  end.    Body-covering  soft.    Shallow-wntpr  Intmr. 
I.  Slailantc,  up  W  a  tcwl  or  more  la  lunKlh.    Found  on  Mildly  m  muddy  butlom. 

a,  Brownorblark  above;  ycllovhHh,  reddish,  or  nlni'mt  whlti'  beli>w,  nnd  moruor  lewon  Kidet 
Ucidy-wall  UHiKl)  and  leathery.    Pcdlvcls  numemiu  oil  vtiitrnl  xldc.  not  ananKOd  In 

t>.  Coloi  uxMemely  variable;  Ihe  cxtrpme«  are  iinilonn  blaclciKh-bmwn.wlthoiil;  marklniR',  and 
uDlForm  light  biiff  with  a  few  Hmnll  NpuW  of  daili  IfMivh,  Bi'tin.-i'n  thuv  two  vitrenieH 
ail  pntnlhle  vomblnutloii*  ot  llghl  and  dark  nrruT.  Inil  the  rommnneKt  birrn  isbufl,  con- 
Hlderably  blotched  with  hiigc  patchw  of  dark  bmwn.  Budy-wall,  though  thick,  aoti  and 
Blimy.    Pedicels  DumeruUH.  arranged  dlslinctly  In  three  bnnid  lunKitndlnnt  rowx  on 

ventral  siirface .Siirftciii""  mHili.    (H} 

If.  alntamaH,  rarely  S  Inches  long.  Usually  foundamoni!iwkii,oIlenbiirie'llnBandunderl«we»labi!. 

a.  Body  covered  with  moreoTlewwoTt-likei-nnli'Hl  iHiplUie.    PodlrclKfuwilrreKiitarlyKcjitlered. 

or  none HitlalUatla  imynUnr.    iT> 

b,  I'edlcela  arranged  in  S  longitudinal  Keiitti  un  vcniral  Hiiriai.'e.    Cuvier's  oigana  very  notii:v- 

able,  pure  white  In  llvlnt;  animal IMMhuria  eaiilira.    (S) 

f.  ["cdloeli  thickly  crowded  ventrally.k-wnumcrouadoraally;  few  laipilht,  if  any U-1'Mnria  gtO/crrimn.    (.S) 

<(.  Body  very  thickly  covered  with  pedicels  ventially  and  with  papillie  and  pedicels  dormlly. 

tl'iiiAiituia  dengipedcg.    {t) 
e.  Body  elongBlcd.  with  ai'Biltred  and  mther  lew  papillie  un  dnnwl  surface,  and  im^ularly 
scattereil  pedlcvb<  nn  ventral. 
1.  Blackish  STid  whJIbdi  or  llghl  gray,  molllcil  with  dark<;r  Hninetimea  more  or  lera  lingi-d 

with  yellow HoliiUiuria  gritea.    |«1 

2;  tinyilh.biil  mure  or  Ivm  decidedly  yellow,  with  Hne  purple  markinirsand  bloU'henof  the 

■une  volnr IhinUturinralhbiini.    (») 

3.  Browniah  or  piirpllHh ire  orlew  indistinctly  iiarki-d  with  dHrliur  bloLihn...I/nin(Auri(u«rtmm™"(V.    110) 

C-  TuDlaGleal&.  pinnate.   Body  long  oud  slender,  without  pedicels Sgaajita  {ujiju.    (11) 
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1,  EchinocucumlB  aapenima  The^l.     (PI.  16,  figx.  1-7.) 

This  extraordinary  holothiirian  is  1  or  2  inches  long,  includiag  the  long  neck  and  slender,  tapering 
tail.    It  has  been  recorded  from  only  the  Caribbean  Sea,  and  there  only  in  deep  water. 

There  is  one  apecimen  of  this  species  dredged  at  station  6068,  in  170  fathoms  of  water.  It  is  just 
2t  mm.  long,  and  the  delicacy  and  glassinesa  of  Hb  appearance  make  it  an  object  of  unusual  interest. 
The  Bpeciee  was  fiist  deecribe<l  by  The^l,  in  1886,  from  specimens  collected  in  the  vicinity  of  Jamaica 
and  Cuba,  at  depths  of  150  fathonu  or  over.  As  he  published  no  figures  of  the  species,  it  seems  worth 
while  to  give  with  this  report  some  illustrations  of  such  a  noteworthy  form.  Tlie  tentacles  (fig.  4) 
are  apparently  only  eight  in  number,  and  differ  from  the  tenlAciee  of  all  other  pedate  holothurians  in 
beii^  perfectly  simple,  without  branches  of  any  kind.  The  calcareous  ring  (Qg.  2)  is  very  small;  no 
stone  canal  or  Polian  vet«el  found.  Genital  filaments  few,  but  thick.  Bespiratory  trees  very  delicate. 
No  Cuvier's  organs.  Gespiralory  trees  and  intestine  with  numerous  brownish  spherical  bodies  in 
their  walls,  possibly  waste  matter.  Intestine  very  long  and  much  coiled.  Pedicels  very  scarce,  almost 
wanting,  except  near  head  and  tail.  Body-wall  (fig.  3)  very  hard  and  firm,  as  thoi^h  mailed,  pure 
white.  It  is  composed  of  more  or  less  regular  polygonal  plates,  each  of  which  bears  a  single,  long, 
stout  and  sharp  spine.  Calcareous  bodies  (figs.  6  and  7)  consisting  of  irregular  plates  with  numerous 
holes,  very  abundant,  especially  in  and  near  the  tentacles. 

Z.  Stichopus  nusbii  Seui^H-r. 

A  <»mmon  si>ecies  and  very  interesting  on  account  of  the  great  variety  in  the  color,  shape, 
^pearance,  and  number  of  tentacles.  It  reaches  a  length  of  300  mm.  or  so.  The  body-wall  contains 
numerous  tables  and  C-«haped  bodies;  the  former  with  well-developed  disk  and  numerous  teeth  at 
top.  Known  from  Bermuda  and  the  Westlndies.  There  are  8  specimens  of  SUchoputia  the  fUhffavik 
collection,  varying  in  bi7»  from  00  to  220  mm.  Though  differing  somewhat  in  color,  they  all  show  the 
tight  background  with  large  dark  spot^  and  bloti^hee.  The  number  of  tentacles  varies  from  16  to  20, 
there  being  I  with  16,  1  with  17,  2  with  18,  1  with  18,  and  3  with  20.  It  is  worthy  of  note  that  the 
two  largest  specimens  have  20  tentacles  and  the  two  smallest  have  18  and  16,  respectively.  This 
species  was  collected  at  Boqueron  Bay,  San  Juan,  and  Mayaguez,  and  theee  specimens  agree  in  all 
essentials  with  those  from  Jamaica  and  Bermuda. 

3.  HoloUiuria  captiva  Ludwig. 
This  little  holothurian  rarely  reaches  a  length  of  100  mm.  It  is  rich  brown  in  color,  somewhat 
paler  below.  On  the  back  are  rather  numerous  papiltte.  The  body-wall  contains  namerons  tables, 
with  many  teeth  at  the  apei,  and  buttons  with  3  pairs  of  holes.  The  species  is  known  only  from  Ber- 
muda and  the  West  Indies.  There  are  only  two  specimens  from  Porto  Rico,  and  both  are  very  small, 
12  and  15  mm.  in  length.  They  were  collected  at  Hucares.  The  skin  is  very  delicate,  almost  without 
pigment,  but  the  deposits  are  numerous,  full  size,  and  perfectly  formed.  Color  in  alcohol  dirty-brown. 
Cnvier's  organs  very  noticeable;  in  one  specimen  their  bulk  is  htlly  one-tenth  of  the  whole  animal. 
The  arrangement  of  pedicels,  papilhe,  and  tentacles  is  of  interest. 


Papllln. 
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4.  Holothuria  densipedea,  nov.  sp.  (PI.  17.  fig.  1.) 
Tliere  is  u  single  specimen,  from  the  light-house  reef  at  Playa  de  Ponce,  of  a  holothurian  unlike 
any  yet  described.  On  account  of  the  very  numerous  and  crowded  pedicels,  I  have  given  to  it  the 
name  deraipedai.  It  is  88  mm.  long  and  about  20  mm,  in  diameter.  The  color  is  brown,  with  a  tew 
scattered  dull  purple  or  blackish  blotches.  The  papiilte  have  a  reddish  tinge,  while  the  pedicels  are 
much  lighter,  with  a  touch  of  yellow.    The  pedicels  are  crowded  on  the  ventral  surface,  and  are 
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iiuiiu'riiui'.  tliiiugli  wmiewhal  pliihIIit.  •lurKHlly,  Tlic  papillK'  an-  iiuiiieruun  aii<l  confined  tt>  t)i«  don»l 
.-iirfai'f.  There  i»  no  Api  nf  arranp'jiieni  in  rows  of  either  rhe  j)edicelB  or  papillie.  Tentaclea  very 
Miiatl  and  pale,  apiMJvntly  20,  Pulian  \ivfv]  I.  Stinie  I'anal  I.  Water-ring  with  many  Minall  bead-like 
bodies  on  it.  Cuvier's  or^iiM  presont;  Kinall,  irreeiiisli.  (li'nital  ^landit  with  nuineroiM  infreiiuently 
branched  tilaim.-nti'.  The  i-aliarvi>iif  deiJ-silM  consist  of  lableM  ami  i'uioc)th  Iniltonn,  with  aumerouB 
Hupportiiig  riHls  in  [ie(tin.'ls,  [lapiHie,  and  tentacles.  The  butlnns  usually  have  three  p^ra  of  holev, 
but  not  iii[re<juently  there  an'  inily  :!  nr  4  holes.  The  tables  have  the  disk  with  4  lat^  c-entral 
holes  or  a  single  deeply  ^-lolied  Imlc,  fiirroimdeil  bj-  a  cin-le  iif  smaller  holes,  4  larifer  altematiiii;  with 
4  smaller,  lo<M)mplete  the  circle.  The  spire  itnijiai>aratively  low,  with  only  1  croHBl)eam  and  few  (not 
more  iiiaii  10  or  1:^)  teeth.     The  tables  of  the  piilirels  are  usually  much  reiliiceit. 

The  supporting  rods  of  tlm  tentacliri  arc  iniiiple,  slightly  rou|th  or  knubbe<l  at  ends.  Thow  from 
the  jiedicels  are  i.sually  broaiier  and  pieri-ed  by  hol(«  more  or  l«w  syiiiuietrically  arranged.  There  are 
often  7  or  8  pairs  iif  these  holes.  The  calcareous  rinjit  is  componeil  of  •■>  large  radial  pieoee  and  5  small, 
narrow,  jiointed  int^rradial  plalitt.  The  csli-arfoiiH  ring  and  the  variinu  lalcareona  deposits  are 
exactly  tike  those  of  II,  Tithbiiiii  TjuniH'rt'.  fn>m  whifb  species  this  form  JKotherwitie  radically  different. 
(See  pi.  IT.)  It  difters  from  iXe  nearest  alliei<  in  the  crowded  papillie  on  the  dortal  i<artace,  ae  well  as 
in  the  detailed  Htnicture  of  the  tables,  while  it  differs  markeilly  frmii  //.  gliibrrrhii"  in  the  large  size  of 
the  pedicels  and  papillie,  and  in  their  cn)wdeil  HrrnnKeii'ent,  It  is  known  as  yet  only  from  Porto 
Rie... 

5.  Holothiiria  grlaberrima  sdi'tiku, 

'Ks)>eeially  coiiiinon  in  ravitlep  in  ciinil  nx-ksoii  the  reelV  and  alimu  t^hore.  It  is  rather  short  and 
Stout,  seldom  more  tlian  HXt  inin.  long.  The  mlor  varies  greatly  from  jwle  yellowish  brown  to  almost 
black,  Iwt  ia  generally  luiifonu  over  the  liody.  The  l"ti.ly-wall  contains  oidy  scattered  branching  nxle. 
It  is  found  throughont  the  I'aribijean  Sea  an<l  (iulf  of  Mexi'-o.  Six  st>«<'inieiiH  from  Iluiares  vary  in 
lei^th  from  65  to  110  mm.  In  live  the  color  is  blackish  brown,  the  t4>nlaoles  black;  the  sixth  is  light 
yellowish  brown,  with  iijiht  tentai-Ies. 

6.   Holothuria  grieea  Selenka. 

Thix  s]iei'ies  reai'hfs  a  length  of  l.W  to  :aM)  mm.  The  Ix-ly-wall  contains  tal>lw  and  small  forked 
rode,  the  latter  gatheretl  in  little  circles  or  siniti^,  often  visible  to  the  naked  eye.  It  has  been  recorded 
from  the  West  Indies,  f^urinam,  and  Bra,!il.  Two  s|wc-imens  from  .\rrriyo,  50  and  110  mm.  long,  and 
one  from  Hucares  70  nun, 

7.  Holothtiria  impatieos  Kurskal, 

This  is  one  of  the  most  widely  distributMl  of  liiilotimriaiis,  lieing  known  from  the  wanner  tieae 
of  all  partH  of  the  world.  It  reaches  a  length  of  l-'iO  to  2(X)  mm.,  and  is  grayish  purple  in  color,  soroe- 
tinies  blotcbeil  with  darker.  Tentacles  often  very  li{iht  colored.  The  bn<ly-wall  contains  tables 
and  buttons  with  'i  pairs  of  holes.  From  ('ulebra  there  is  one  typical  specimen  86  mm.  long,  and  from 
Ponce  there  are  two  specimens  (110  to  12.")  nun,i  which  are  dark  gray  in  color  with  no  trace  of  purple. 

8.  Bolothuria  mezicana  Ludwi^, 

This  is  oiii'  of  ihe  laryest  West  indiaii  holotlinriuns.  often  reaching  u  leuglli  of  450  mm.  or  more. 
The  iiiliir  varies  (tn'atly;  some  s]H'ciniens,  usually  small  ones,  are  light  brown  above  and  pink  or 
flesh-color  iH-nmlb,  the  i)eilici'ls  brown;  otiiere  are  almost  jet-black  with  scarcely  any  light  below. 
■  Between  the»e  two  extremes  all  sorts  of  iiitergradations  wcur.  The  thick,  leathery  body-wall,  which 
contains  simple  tables  and  numerous  )>crforate<l  plates  of  two  kinds,  hel[)s  greatly  to  distii^iuish  this 
species.     Dewrribed  flrvt  from  the  (iulf  of  Mexi<ro,  and  known  only  from  the  West  Indian  region.- 

Of  this  very  common  siwcies,  there  are  some  20  sjiei'imens  in  the  collention,  from  110  to  300  mm. 
in  length.  There  is  great  diversity  in  the  nimiber  cif  tentacles  ariil  Polian  vesself.  Four  indlviiluals 
have  IX  lenlai^les;  six  have  19;  niue  have  20;  one  has  21.  Two  individuals  have  1  Polian  vessel  each; 
two  have  2;  five  have  3;  two  have  4;  three  have  7;  one  has  8;  one  has  ii.  These  specimens  were 
(Mllecle'l  at  (Ulebra,  Fajardo,  I!o<]ueron  Bay,  (iuaniia,  Pitertii  Keal.  Mayagnen,  and  San  Juan. 
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9.  Holothuria  rathbuni  LuiuihtI.     (I'l.  17.  lun<.  1!  Ii>  111.) 
Tliix  !'|iHi'ii-s  ntii'lif''  a  lfii>r[li  nf  -.in)  jihu.     The  txxly-wall  I'luttatns  tabltv  hihI  ImtUiiia  with  thre« 
jiuini  ■>{  tiiiliv.     (h-i'urs  from  Keniimla  In  Hra/.il. 

There  ix  a  kiiihII  hnUithiirlHTi  ui  tlie  rollet'tii.n  fruiii  Culebra,  wliich  I  have  filially  deiaded  U>  i-uil- 
(liiier  a  yoiiiiK  ^iHi-imeii  nf  thi?^  I'liei'ies.  //,  r<ilhli»ii<  was  Hrxt  dencrilje<i  l>y  Ml-.  Richard  Rathbun  from 
cpwinien!'  I'uHectiil  at  Kii>  .faiieirn,  Iml  lie  >Btve  iiii  name  tu  it.  In  ISK5  Lariipert.  witliout  any  further 
informal  inn,  tjavi-  iJie  H|>eeie!'  tlie  (laiiie  nillilimi.  Among  holottiuriaii.-  wliieh  1  '■'■ilci'ted  in  Jamaie« 
in  IWHtand  IKflr.  Iliciv  an' iinnu'r..u>'H|<ei'imei»' which  may  lie  n>ferr»l  witliuut  douhi  to.Mr.  Kathhun's 
[<]ie<'i*9!.  In  1891)  the  New  York  I'liiveryity  tiarty  collected  MimilarHpecimeiis  cm  tlie  siiiithDhoreof  the 
lteniia<la  Islandfi.  Tliesi-  .-ix.-eiiiieni'  all  aftrve  in  cnloration,  wiw;,  and  I'alcareiiUH  parte,  w  well  as  in 
habit)',  with  the  !<|>ti'iiiieiir:  fmiii  Rrar.il,  an  <ltrK'ri))ed  t>y  Mr.  Kathl)iin.  The  I'orto  Rican  epecinien 
l>efc>re  uieii>  only  oO  mm.  Inn^,  iin<l  in  ratlier  K|>inille-i<ha[Hil.  Ia[)erint;  lnwardf  lioth  eDdi<.  The  pedicels 
are  eoiifined  to  the  ainliulacni,  wlien-  they  form  five  diiulile  nHVf,  whieh  are  very  distinct  near  the  two 
endH,  hnt  rather  inili^'tiiK-t  at  the  middle.  Teiitaelex  20  in  numl>er,  hiiiuII  and  pale.  Color  light  gray 
with  a  deci<ledly  yellow  tiiiftv  ventrally,  more  or  lew  distinctly  inarlteil  on  the  interambula(:ra  with 
purplitiii  blai'k.  Cnvii-r's  iirgaiiH  aru  prewnt,  dirty  green  in  color.  There  is  no  jnenital  gland,  which 
addii  ptreiifctli  In  the  c>pinion  that  Ihif  ix  a  yonng  Individual.  It  differs  from  adults  in  the  arrangement 
iif  the  peilin-lf",  whieli  are  in  thein  irn.-giilarly  wattereil.  Ah  no  ligure><  have  ever  been  published  of 
the  i-aliar*iniii  jwrt;'  of  //,  r-ilhban'<.  il  Heeini-  wixe  tn  (rive  tliem  in  rotinectim  with  this  individtial. 

10.  Holothuria  surmameuBiB  Lutlwig. 

This  \ery  coniniini  .-iH.i'ie«  machw  a  lengtli  of  ahiiut  151)  mm.  Tlie  bixiy-wall  is  often  very  thin. 
It  I'liiitaiiis  a  fe«  irregular  nxis  and  nnmeroua  imperfett  tables  wliich  lack  the  dinlt.  Occum  from 
Bermuda  soiithward  to  Surinam  and  into  the  liiilf  of  Mexico.  .\1>ont  half  <if  the  holi>thuriant<  collected 
by  the  /'VhA  ll<i\rk  conxii^t  of  this  spei-ies,  of  which  there  are  40  Bi>e<-iniens,  30  to  1-10  nun.  in  lengtli, 
from  Touee,  Boqnemn  Bay,  San  .luan,  PueHo  Real,  and  (luauiua.  In  wiine  the  "ban"  in  the  skin 
are  numerous  and  very  noticeable  and  the  tables  are  heavy,  white  in  others  the  "bara"  are  rather 
infre<)Oent  and  the  tables  more  delicate. 

11.  Synapta  lappa  Miiiler. 

Thif  laiye  .-ynafita  re.ai;he:'  a  length  of  MX)  riim.,  or  eveu  more.  The  color  varies  coni^iderably, 
frimi  light  gray  to  dark  brown.  The  lusly-wall  is  thin  and  i-ontaiiiw  numerous  "anchors  and  plat*^" 
(characteristic  of  the  (wnosl  and  great  quantitiew  of  miliary  granulew.  It  is  found  nn<ier  rocks  on 
sandy  liottiim  in  shallow  water  throughout  the  West  Indies.  Jlr.  (iray's  collei'tion  I'ontniiiM  a  slnicle 
specimen,  found  under  a  rock  near  San  Juan. 

Besidc«  the  specitis  with  the  "shield-shaped"  teiitjicU^.H,  there  will  doubtless  lie 
found  along  the  shores  of  Forto  Rii«  representatives  of  another  family  of  holothu- 
rians.  the  Demlrm-hirotw.  Of  this  family  Oucurwiria  punctata  Ludwig  and  species 
of  Thytnif  are  almost  sure  to  ot'ciir.  Of  the  Synaptid^p,  hcnides  Syiinpta  ljij>j>a 
Muller,  Synajita  rii-ipmii  (Gilrstedt)  and  ChirUiota  mtifi'rfi  Pourtales  will  very 
prol>ahly  1m'  colWx'ted,  Moi-povor.  another  genus  of  the  AxpidiiH-hi ruiiv  (of  which 
fftiMhiii-'<i  is  a  typical  genus),  M-iilli-rln^  may  (weur.  This  latter  genus  can  Iw  easily 
recognized  by  the  five  prominent  i-alcHri-ous  teeth  in  thi-  anus.  It  is  brown,  mottled 
with  darker  and  lighter  shades,  and  reaches  a  length  of  Soil  mm.,  or  thereabouts. 
.1/i  ityUKxhii  Selenka,  with  2.5  to  30  tentacles,  has  been  colltH'ted  in  Florida,  Haiti, 
the  Toi'tugas,  Btmini.  and  Jamaica.  Ciu-umur'nt punvUiUt^  which  reaches  a  length  of 
70  or  80  mm.,  may  be  recognized  by  the  10  much-branched  dendriform  tetitacles, 
the  bluish-gray  color,  and  the  yellowish  pedicels,  which  <iccur  in  double  rows  along 
the  ambulacra  but  are  also  somewhat  scattei-ed  on  the  ri'st  of  the  body.  It  occurs  in 
cavities  within  and  underneath  broken  rtwks,  fiY»m  Bermuda  to  Barl)ados.      Thyoiic 
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is  a  genua  similar  to   Cucuimtna,  hut  has  the  pedicels  much  more  numerous  and 
ci-owded  irregularly  all  over  the  body. 

The  membei-s  of  the  Syiuiptidijp  may  t»e  easily  distitiguished  from  all  other  bolo- 
thurians  by  the  absence  of  pedicels,  i^pillte.and  respiratory  "trees."  The  tentju-les 
are  pinnate  and  the  body  is  more  or  less  translucent.  Syn/ipta  vimpara  is  a  small 
.■ipecies,  20  to  100  mm.  long,  reddish  or  greenish  brown  in  color  with  more  or  fewer 
white  spots.  It  is  found  living  in  seaweeds  from  Bermuda  to  Brazil.  Chlriil'ilii 
rotifera  is  also  a  small  species,  rarely  100  mm.  long,  flesh-colored  with  little  white 
spots,  found  under  stones  in  the  sand.  The  body-wall  contains  characteristic  wheel- 
shaped  bodies.     It  has  been  collected  from  Bermuda,  Florida.  Jamaica,  and  Brazil. 

DISTRIBUTION   OF   SPECIES. 

Of  the  50  stjitions  where  the  Fiifh  Hawk  dredged,  trawled,  or  used  the  tangle. 
S6  yielded  echinoderms.  Their  distribution  is  shown  in  the  following  tables  and 
statements.  The  first  table  treats  of  the  west  end  of  the  island,  the  stations  being 
given  as  nearly  as  possible  in  their  geogi-aphical  order.  The  Orinoidea  and  Holo- 
thurioidea  are  given  outside  of  the  tables  for  typographical  convenience. 

Only  two  representatives  of  t'rinoidea  were  found  in  this  part  of  the  island: 

Actiiitnnetra  meridioiiatii,  at  statjon  6063,  depth  75  to  76  fathomw;  bottom  of  rocks,  vand  and 

[■OT&l;  obtained  with  11-foot  trawl. 
AiUtdon  hugeni,  at  station  6067,  depth  97  to  120  fathoDiB,  i^oralbuttoin;  ubtainml  with <lre<)ge. 

Specimens  of  the  Holothurioidea  were  found  as  follows: 

Holothurla  mexicana,  at  Mayaguez,  Puerto  Real,  and  Boqueron  Bay. 

Hololhuria  mirinaiaetunx,  at  Puerto  Real  and  Bixgueron  Bav, 

Stichoput  mobii,  at  Maya^iez  aiid  Boquerou  Bay. 

Echitioaieumit  utperrinui,  atatation  6066,  97  to  120  fnui..  <-oral  Uittoin,  a  dreilge  lieiug  iim^. 


AeUroidfu.  Opkiuroidttt,  and  EehinoUleii  <iilJerleil  Inj  Uir  Pak  Hawk  tU  Uw  n- 


n  md  of  PiirUi  ftftw. 


Aciudlllii '■ I  KclilnomettBBUban- 

Hlpponoe  eACUlenu. 


'  Liildla  senegalenilR. 


.  71  Imn,:  mlrky  muri: 

.   7  (ni9.;  sUpliy  mud; 

7-I00I  tmwl, 
.   12  (ms,:  nicky  mud:   . 

ilredM. 
.   l-.tu>lgliiia,;  mudand  . 
'      wnd;  llCl.tnwI. 
.    2&  10  30  fms.:  HDd.    . 

mud.  and  shelle;  . 

.   75  lo  76  fnu-:  mckx,  1. 
I      11  tt.'t™wl.  '  I 


Echlnoster  <mfHlspiTiA, 


AmphjuTK  sUmpfloui. 
ophiu^tiH  krebijl. 

loriMlaT. 
ophlothrix  angulalH. 
(Pintedll. 
A  m  ph  t  pho]  to  goesEI . 

AniphlpholiH  giKnll. 

Amphipholla  gOTKJ  I . 

AniphlpbollHKOi'^li.         ; 

.    AmpblphotisKuvali, 

.'  AmphipholisgacEll. 
Ophioglypha  Oungnwnl. 

.!  Amphlplioltneoeati.  , 

I  subtlllx. 

I  Aniroporpa  ■nnulata,       I 


elfllB  testudlnata. 


HrltHopfiK  lyrlfvm. 
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Aiteroiileii,  Ophiurmdea,  and  Eckiiwidea  ccUectfd  bii  the  Fish  ffiuvk  nt  vraUtm  end  of  Patio  flico— -Cont'd. 


Ophiolhri:!  ttiigiiiau. 
Amphiodls  plitDl^liui? 
Ophlothrix  anffuJAlu, 
oerHtcflli. 
Ampbiodla  rllwi. 
iVmphlura  fIcxuoMi. 

Amphloplus  utesnwH 

AKtrosclieiBa  ullmcte-. 
Ophloglyphfl  roi)u«W. 
OphiomuBiam  sculplum. 
Ophli^llaUuica   aplnli- 


Opbiothrlz  aogulali 


OphJolhiTeus  goesli. 
Ophloiona  lesHellsU. 
Ophlacanltia  blitentaU. 
Ophiomurium       ebiir- 

Ophi«nuriuin  valldimi. 
(^hloprlBCIs  hlnula. 
Opbioneiela  reticulftla  . 
OphlolhTlx  angulala. 


Ophlntbrli  sn([ulBli 


Ophlotbrix  angiilalH  .. 
Ophluia  brevicaudn. 
Ophlntbrix  angulata . . 


Ophlacantba    ophU 


Dorocldaria  papillala. 


On  the  southern  side  of  the  island  th<^ 
shallow  water  at  the  three  following  places: 


echinodRrms   collected  were 


station. 

AMerolflea, 

OphluroW™- 

K.-hlnoidea. 

Holoihurioiaea. 

ruanlea 

OpUMhrixangulaU. 

Oph™!?^?^'. 

Ophslcffia  glabra. 

OphlfUhrtx  angulaia. 

brerlcanda. 
Ophioiona  inipmo. 

'  Hippono*^  (wiilerna  - 

Ho 

thurl           1 

l-MK^a..- 

B&Ssu 

fflhiirtadenalpedea 

Artoy"  ... 

AMTopecien  ftnlilltrsdB. 

||S,SS:l£;-^ 

Ho 

olhuda  griieiL. 

!      eularlK. 
gatUB. 

I  iipeclva  t&keu  at  Foac«^  T  vere  not  taken  at  any  ot 
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At  the  eaMtern  end  of  the  island  the  cDllectins  waM  extended  to  within  a  few  miles 
of  St.  ThomaM,  and  inf[uded  both  Vietjiies  and  (Julel»i-a  islands.  This  region  proved 
ri(;h  in  brittle- stai-s,  -21  species  being  taken,  of  which  H  were  not  taken  elsewhere, 
and  2  are  apparently  new  to  scien<'e. 

Of  the  Orinoidea.  Arfiiiimu-frit  riihiijinnnn  wa-s  taken  with  the  tangle,  from  corrtl 
Ifottom,  at  station  tiiWS,  in  -l'^  fathoms,  and  station  C.OIH),  in  l(>  fathoms. 

Of  the  Holothurioidea,  IM^itlm/'Hi  tifpii'm.  //.  (/liilfrrlin'i,  and  //,  grlitfii  wt'Ti- 
obtamed  at  Hiieares;  //.  l.iiijniti''iix.  II.  ui'-j-'hiiii-i.  and  //.  nifhlmiiifit  Rnsenada  }Iondji 
(tlulebra).  and  //,  iiiKirim?ni  at  Fajardo. 

r  Finli  Ilaivt  al  Ihe  fittn-n 


n  -a  Ima.;  cnral: 


j  OiiliEalLrlx  iiriKUlulri. 

.   OntihuicreiK  n>liru]iiU. 
llpblopntUrllM'I. 
Ui>hiiKtI|niia  <iHi'iinllin 
OphlothHx  I 


Ix  HUKOlala. 

'  Ophlnra  lirtt't'iiiiiit. 
.   <lphiu'llii  kn-lHll. 
Ophloromu  inimiLi, 


0|^um  bievlAfdn*. 

.   UphinFouw  n-hliuU. 

Ophtonereta  rMb-iilHtii. 

Oi)hi<>Ihiix  [CiMi-dii. 


TiiinpBFUfflw  v»rtv- 


SUlio 

eoNf 

Statia 
SUtIo 

««?.::: 

SWtfoiiOOWi 

I;  tATL^K'.!  AHTrupvt-lr 


Ophiinnyxa  fluvldH. 
I  l|>h)iiiu.'iviM  tvllnilH  tn. 
I  OphiiithrtK  BDgiilalii. 


.<  DphJothrlxHiiinilntfl.. 

.    Dphlonercis  rellmilntu, 

OTitilur*  appn-Kw. 
.^  Op<ii.miT.-t'.lulitH. 


oiihtiwti»  Iihik1'»b<'Ii1h. 


.|  EchinoinetHsu 
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On  the  north  shore  the  rnlhvttng  wa.s  nil  dont-  in  the  iii'if;hlHirho<id  of  San  .hmii, 
and  hrought  to  light  h  iiiiniber  of  species  not  tuken  cU'wIicre.  The  Ast^-roultM 
obtained  were  Kch!naj<t'-r  <:i-nio<li<p!,ia.  IJnvk'm  ynUd'n.ii;;,  L<iUi'ui  xi'iieyah-uKh  and 
claihmUi,  Peidnc^'m  T--i>,-iihifii^,  /j.nHixt^i-  fnhf-m.  The  following  tal>Ie  shows  the 
dbitrihution  of  Opbini-oidea.  F^^hinoidpu.  and  Holothiirioideii  in  this  region: 

3UUon.  i    "^f'il;  ~"';'™  ""■'    1  0„hi..r,.i.l.«.  f>hl„..irt™,  !        H.,l,„h,.n.Jd™,        ' 


San  Juan 

?a's"^'„ 

Sutton  sou 

■■.s- 

»nd    and 

siation  eo&a . . 
siatton  «0M  . . 


Hnd    mud:   dn.i1i:i'  r 


Ophlolhrix  nneulala. 
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SUMMARY. 
An  examination  of  the  eolWtion.s  made  at  the  various  stations  as  given  aiiove 
shows  that  Mayaguez  and  its  vicinity  proved  to  Ih'  the  l>est  l«H«litv  for  the  eollecting 
of  echtnoderms,  although  the  vicinity  of  (.Vilehi'a  Island  and  that  of  San  Juan  Harbor, 
each  offers  a  very  good  field.  At  Mayaguez.  within  a  nidius  of  !'  miles.  43  species 
were  collected  (2  erinoids.  S  asteroids,  25  ophiuroids,  S  echinoids,  and  8  holothurians). 
of  which  34  were  not  taken  elsewhere  and  1  is  new  to  science.  In  the  vicinity  of 
Culebra  about  40  .species  were  taken  (1  erinoid,  5  asteroids,  21  ophiuroids,  5  echi- 
noids,  and  8  holothurians),  of  which  11  were  not  taken  elsewhere  and  2  are  new.  At 
San  Juan,  within  a  radius  of  \\  miles.  M.'>  species  have  iM-en  collected  {ti  asteroids.  It! 
ophiuroids,  rt  echinoids,  and  7  holothurians).  of  which  8  were  not  tuken  el.'^ewhere 
and  2  are  new.  The  littoral  collecting  at  Sun  Juan  proved  the  be.st.  perhaps  liecause 
more  thoroughly  done,  but  Ponce  is  a  <-losc  second,  and  nearly  a  third  of  the  species 
taken  at  the  latter  place  were  not  found  elsewhere.  San  Juan  proved  to  be  the  best 
place  for  stai-iishea,  Ponce  or  Culebm  for  littoral  brittle-stai-s.  Aii-oyo  or  Ponce  for 
littoral  echinoids,  and  San  Juan  for  holothurians.  Of  littoral  fortns.  the  commonest 
starfish  is  apparently  I'entaeeroK  ivtii-ul-atm,  the  commonest  brittle-star  Ophiocoiuii 
echmata  or  OphiMhrix  anguhifa,  the  commonest  sea-uifhin  To.mpni'iMf''''  varie</ii- 
tu8  or  Echinomehii  mihangnbirix.  and  Stlffrnpiix  niiihii  is  prolwibly  the  commonest 
holothurian. 

Olivet  Colleoe,  S^ttinber  i5,  1900. 
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THE  AIXYONARIA  OK  PORTO  RICO. 


Bv  cuARi.Ks  w.  iiARoirr  anu  chari.ks  c.  r<x;ers. 


INTRODUCTORY. 

The  collection,  of  which  the  following  papi'r  given  a.  synopsis,  was  made  during 
the  winter  of  1S98-!W,  in  and  about  the  island  of  Porto  Rico.  It  comprised  some  ^5 
separate  packages,  but  of  these  several  were  duplicates  from  different  station»  and 
several  so  very  fragmentary  a»  to  render  an  adequate  description  difficult,  not  to  say 
impossible.  Hen(«,  while  to  most  of  them  brief  reference  will  be  made  in  the  appro- 
priate portion  of  the  report,  to  others  no  notice  beyond  the  present  will  appear.' 

The  material  was  in  part  preserved  dry  and  in  part  in  alcohol,  but  apparently 
by  methods  which  failed  to  secure  proper  expansion  of  the  polype  to  facilitate  their 
inotphological  study.  In  only  two  cases  were  polyps  found  in  anything  like  an 
expanded  or  normal  condition,  and  the  dried  specimens  were  in  some  ca.-4es  badly 
distorted  and  crushed,  leaving  them  difficult  to  determine.  These  facts,  together 
vnth  the  very  fragmentary  condition  of  many  specimens,  have  rendered  the  matter 
of  det«rmiBation  ud usually  difficult. 

While  comparatively  small,  both  as  to  the  number  of  genera  and  species,  the  col- 
lection is  not  without  some  new  interest,  as  at  leiust  two  of  the  genera  are  entirely 
new  to  the  region  and  several  of  the  species  are  probably  new  to  science.  It  will  also 
be  noted  that  one  of  the  genera  new  to  these  waters  comes  from  a  depth  greater  than 
that  common  to  most  of  its  specie*— namely,  that  of  Sjxmgodea,  taken  from  a  depth  of 
7.5  fathoms.     Further  notice  of  this  will  be  made  in  connection  with  it«  description. 

While  the  senior  author  is  responsible  so  far  as  the  final  determination  and 
descriptions  in  the  report  are  concerned.  Mr.  Rogei-s  assumes  responsibility  for  the 
synoptic  table  and  for  certain  of  the  sketches,  especially  of  spicules.  No  attempt  haa 
l>een  made  to  give  details  of  synonymy  in  connei'tion  with  the  descriptions  of  species. 

Acknowledgments  are  made  of  the  courtesy  of  the  director  of  the  biological 
lalH>ratory  of  the  U.  S.  Fish  Commission,  Woods  Hole;  also  to  the  Museum  of  Com- 
jmrative  Zoology,  Harvard  University,  to  the  director  and  curators  of  the  U.  S. 
National  Museum,  and  to  the  Academy  of  Natural  Sciences,  Philadelphia,  for  favors 
shown;  and  to  the  Peabody  Mu.seum,  of  Yale  Univer.'^ity.  for  the  privilege  of  exam- 
ining specimens  of  the  collection. 

I  As  wmpared  wtth  the  earlier  colleetlona  made  by  the  Bbilr.  ISW,  the  FM  liavk,  imt-fa.  and  the  Albalran.  19B3, 
[he  present  ia  nolably  lacking  in  some  of  the  more  remarlialiit  gruupaol  the  Alcyunaria.  especially  (he  Peimalulaeea  and 
AlfVOBaetn.  A>  vitt  be  noted,  the  present  <'OllectLoii  In  praetlcally  limited  to  the  Omponorra.  While  iiaturally  a  somewhat 
larger  propoTtion  In  boLh  genera  and  specieif  would  be  expected  among  the  GorgDnlafl^atill  their  extreme  preponderance  in 
tbe  present  collection  Is  somewhat  suiprlslng.  Whether  the  difference  may  in  any  wise  be  due  to  seasonal  Infliieace  It  ia 
impOMlble  lo  any.    It  may  b1«i  be  notieed  that  the  eolleeiion  was  eomparatlvely  small  in  (he  numlwr  of  specimens  taken. 
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THE  ALCYONARIA. 

The  order  Alcyonaria  ineludos  those  riifinherK  of  the  «las«  Anthozoa,  Phylum 
Cceleoterata,  charai^terized  by  the  presence  of  eight  pinnate  tentai-les  and  a  corre- 
sponding number  of  mesenterial  filaaient»  or  foldw.  with  or  without  definit4^  skeletal 
structures.  All  are  of  marine  habit,  and  most  are  colonial,  forming  more  or  less 
complex  clusters  or  groups  of  polyps  united  to  a  common  stock.  The  buds  which 
go  to  make  up  the  colony  arise  usually  from  stoloniferous  extensions  of  the  body 
wall  at  tlie  base  of  the  polyp,  or  from  disk-like  expansions,  containing  nutiitive 
canals  which  ramify  through  the  more  or  less  fleshy  coenenchyma  and  which  give 
rise  to  secondary  stems,  branches  and  sub-branches,  often  forming  a  very  complex, 
dendritic  structure  more  resembling  a  plant  than  an  animal,  as,  for  exunple,  in  the 
beautiful  "sea-fans,"  " sea-plumes,"  etc.  Hence  the  t«rm  "Zoophyte,"  by  which 
the  older  naturalists  designated  them. 

Calcareous  particles  or  spicules  of  an  almost  infinite  variety  of  form  are  usually 
present  in  some  part  of  the  tissues,  chiefly  in  the  so-called  ctenencbyma  of  the  stem 
and  branches,  as  well  as  in  the  tentacles  and  body  of  the  polyps.  They  may  occur 
somewhat  promiscuously  scattered  throughout  (he  tissues,  or  may  be  limited  more  or 
less  to  certain  portions  of  the  cxilony,  or  may  become  coalescent  to  form  definite 
skeletal  structures,  as  the  axis  of  red  coral  or  of  the  sea- fans.  In  certain  forms,  a^ 
the  Oomvlaridw,  insteatl  of  calcareous  spicules  there  may  be  a  chitinous  or  horny 
secretion  over  the  polyp  walls  and  stolons. 

So  remarkable  a  feature  do  these  spicular  bodies  form  that  elaborate  systems  of 
classification  have  been  based  upon  their  peculiarities,  including  families,  genera, 
and  even  species.  Indeed,  at  present,  it  may  be  said  that  these  form  oue  of  the  chief 
taxonomic  characters  in  general  use.  Some  doubt  has,  however,  been  recently 
thrown  upon  this  method,  notably  by  Hickaon,'  who  has  shown  that  they  are  of  a  very 
variable  nature,  even  under  ordinary  conditions  of  depth,  temperature,  etc.  These 
variable  conditions  may  greatly  modify  their  size,  form,  and  color — the  very  features 
which  have  been  held  to  be  of  di^nostic  importance. 

To  some  extent  my  own  observations  confirm  those  of  Hickson,  and  I  more  than 
suspect  that  not  a  little  revising  of  present  categories  of  classification  will  be  an  early 
necessity.  While  among  some  gmups  there  may  be  found  a  certain  stereotyped 
form  and  size  of  spicular  body,  it  does  not  seem  to  me  that  it  can  hold  anything  like 
the  place  of  importance  which  has  hitherto  been  claimed  for  it. 

The  following  synoptic  table  or  key  has  been  compiled  from  several  sources, 
chiefly  from  EMwardsand  Haime,  Histoire  Naturelle  des  (joralHarres;  Kolliker,  Icones 
Histologicse;  Kukenthal,  Alcyonaceen  von  Ternate;  the  Synopses  of  Bronn,  Klaseen 
und  Ordnungen  d.  Thierrelchs;  Leunis,  Synopsis  der  Thierkunde;  Kent,  on  the 
Spicules  of  Goi^onaceie;  Wright  and  Studer,  Report  on  the  Alcyonaria  of  the 
Challenger  Expedition,  vol.  xxxi.  These  have  been  supplemented  by  free  refer- 
ence to  special  papers  atid  descriptions  and  by  such  notes  as  have  seemed  helpful 
and  available  for  the  more  ready  determination  of  family,  if  not  generic,  relations, 

>  Report  Third  Intenuttonal  Congr.  ol  Zoologlsn,  p.  3Aa. 
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l»y  the  oidinary  collector  or  student.  While  under  each  family  the  recognized  genera 
»i"e  named,  only  those  coming  within  the  range  of  West  Indian  or  West  Atlantic 
coast  waters  are  included  in  the  generic  synopses. 

The  following  authors  have  also  been  consulted  in  the  preparation  of  the  report: 

Dana.  Jamkh  U.,  Rept.  I'.  S,  Exp.  Exjted.,  Phil.,  IMS. 

[lii'KM>N,  if.  J.,  Itevimon  of  Alrifmarin  Uiiliniifera.  Truifl.  2(hi1.  London,  vol.  xui;  Itept.  on  C'laseilicatiun, 

Alietr.  Jour.  Roy.  Sop.,  IHM;  Slni<;tureand  Belationaof  Tubipora,  Quar.  Jour.  Mic.  Sci.  1883,  eU;. 
Kent,  W.  K.,  New  Genera  Alcyonaria,  etc.,  Quar.  Joum.  Mil'.  Soi.,  vol.  x. 
Koch,  (i.  von,  Gorgoniden  des  Golfes  Neapel,  1887;  Alcvon.  Gotfee  Ke&pel,  Mitt.  Zool.  Station  Neapel, 

vol.  i.\. 
Lamocroix,  J.  F.  v.,  Hint,  den Polypiera  t  oral,  l-lexili.,  1816. 

May,  W.iLTHBR,  Systematik  u.  Chorologie  der  .llcyonaceen,  Jenaisch.  Zeitach.  Naturwiss.,  Mar.,  1899. 
NiTTiKn,  C.  C,  Anatomy  of  Goi^narea.  Bull.  Laboratories  of  Nat.  Hist.  State  Univ.  Iowa,  1889. 
PorKTALKH,  L.  F.,  ContrihiitioiiH  to  Fauna  of  Gulf  Stream.  Bull.  Mus.  Conip.  Zool..  vol.  i;  ibid.,  Report 

on  Oorala  and  Anlipatharia,  etc.,  Bull.  Mus.  Comp.  Zool.,  vol.  vi,  No.  4. 
Ripley,  Sti'art  O.,  Re[>ortt"  on  New  Species  from  Ceylon,  etc.,  -inn.  and  Mi^.  Nat.  Hi»t.,  »er.  5,  vols., 

Valgncibnnes,  a.,  ENtrait  ifune  monographie  de  la  fainille  de«  Gorgonides  de  la  niame  dee  Polypee; 

tkunp.  Bend.,  IR.^. 
Vbrrill,  A.  E.,  variouH  pa|n'rs,  ai*iti«ible  in  Bulletin  of  Miweuni  of  Comparative  Zoology;  Pro<'.  Boston 

Soc.  Nat  HtBt.;  Proc.  Ebwx  Inat.;  Am.  Journal  of  Science,  New  Haven;  Proc.  Conn.  Acad.  Sci., etc 


Piilypn  and  polyp  coloniew  having  eijiht  piniiaie  tcntacleti  an<l  eight  [neeent«ric  folds. 

Older  1.  ALOTONAOEA  Verrill 
Polype  single  or  in  coloniew;  when  the  latter  they  are  united  by  endodermic  nutritive  eanatn;  are 
without  axial  skeleton. 

I.  Haimbida.     PolypH  single,  with  or  without  spiculeii. 
IL  CoRNULARiDJt.     Poly|>i<  not  united  in  bundles  at  the  han>  to  a  stem  or  foot,  but  have  cuticle-like 

or  Btolon-like  ex|Muitnong  or  are  branched  and  bear  lateral  budx. 
HI.  Tt'BiPORiDjc.    Colon ieti  formed  of  parallel  tnbnlar  polypu  and  united  by  horizontal  platfomiB 
containing  endodennal  canals.    Coloniee  form  calciBed  stocks  of  numerous  ualcareons 
tubes  arising  from  the  coalescence  of  spicules  of  the  mesoderm.     Anterior  portion  of  polype 
is  retractile. 
IV.   Xbmd.k.     Colony  consists  of  masses  of  long  cylindrical  polyps   bearing  terminal  crowns  of 
nonretractile  tentacles.     Polyps  unlteii  in  their  lower  portion  by  a  canal  system  ramifying 
in  a  connecting  cwnenchyma,  which  contains  a  few  (slcareous  spicules. 
V.  Okha-vidx.     Elsngated  polyps   united  together  bo  as  to  form  a  short  upright  stem.     Polyps 

retractile.    Spicules  present  in  both  polyp  and  tentacles. 
VI.   Alcyonid.i^     Polyp  stalk  fleshy,  sometimes  simple,  sometimes  irregularly  branched.     Basal 
portion  generally  without  polyps.     Polyp  tubes,  contained  in  the  thick  I'lenenchyma,  are 
united  by  endodennalcanals,  from  which  buds  are  formed.     Isolated  spicules  are  found  in 
the  ccenenchyma. 
VH.  Nkphtbtidx.    Upright  braneheil  |)olypci>lonieij,  consisting  of  asierile  trunk  and  brancheu  rami- 
fying in  a  most  varied  manner  and  Ixaring  terminal  p<ilyps.    Polype  do  not  exhibit  separate 
calycine  and  tentacular  regions,  and  the  latter  does  not  invaginate.     Tentacles  fold  over 
oral  disk  when  at  rest.     Buds  arise  from  small  endudermal  canals  lietween  the  polyps. 
VIII.   Helioporii>£.     Compact  corallum  formed  of  a  fibro-crystalline  calcareous  mass.     This  is  formed 
from  a  ccenenchyma  made  up  c>f  numerous  tubes  and  from  calyces  with  an  irregular  num- 
ber of  septa-like  parietal  ridgee.    Calyces  and  tubes  of  c<enenchynia  are  closed  below  by 
a  series  of  tranHverse  floors.     Polyps  completely  retractile,  and  tentacles  are  invaginated. 
Delicate  canals  fumtsb  communication  between  individual  tubes  and  calyces. 
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Family  )■  HAIMElDf. 
(1)  Hxmea  Milne-Ed  wan  1b.     (2)  HarUa  Wright.     (3)  M<..iorn>M 
Noue  i)f  these  )^nera  ii<  foiinil  within  the  territory  covertKi  by  this  iwiiier. 


Family  11.  COSSUUKIID^. 


7.  Ournuliirklhi  Verrill. 

8.  TeU*to  Lnmouroux. 

9.  l\'elugorgia  Milne-GdwardH. 

10.  Oiiothopi^ium  Verrill, 

11.  .'Wmin/Mt«  Studer. 


13.  Nj/mpodi"!!!  KhrcnU'rii, 

14.  KryttirupiHtiiini  Kolliker. 

15.  Callipodmm  \erriil. 

16.  Ptfudogorgia  Koltiker. 

]  the  North  AtlMitir  iieAt 


1,  i'tiniulnriti  Laiiiiin.-k. 

2.  Rhiaijcenia  Ehrenberg. 
H.  tlaniidi'id  Quoy  &  Gaiiiuinl. 
4.  Saroodtcbion  Forbes. 
i>.  AnthdiaSiavigay. 
li.   Gymito»arca  S.  Kent. 

Probably  not  more  tliaii  five  genera  of  Ihiii  (Hinily  have  been  foiitid  i 

the  American  cowt. 
'.  (.loRSfLARiKi.LA.  Colooy  consists  of  a  series  of  creeping  stulona  from   which  the  tubular  polyic< 

ariw.     Polyps  have  Urjie  tentacles,  with  short,  thick  pinn«;  the  upper  jiortion  of  each 

polyp  has  few  8pi<-iilet<  and  is  retractile  within  the  lower  portion,  which  in  (jiiite  rifid  fnun 

being  packed  with  numerous  warty  "pindleH. 
>.  Telbito.  The  polype  arise  from  a  membranous  bottt;  or  from  stolons,  and  have  tieep  gastral  cavities, 

lateral  bude  spring  forth  from  their  body  walls.     The  walls  of  the  polyp  calyces  contain 

spicules,  which  may  sometimes  be  unite<l  by  a  homy  sulietance. 
!.  AsTiiopi)DiUM.  Colony  is  iucrusting,  firm.     Poly[is   laijr-,  prominent,    retractile    within   tubular 

vemicw;  Hurfa<re  of  c(uneni:hynia  and  verrmir  niinutely  )tranular  with  the  dentations  of 

projecting  spicule)',  which  are  irr^fular  in  outline  and  closely  united  t'other.     Sjuny 

spicules  and  clubs  are  also  found. 
HUM.  The  base  of  the  colony  In  a  thin  leathery  membrane,  from  which  the  rather  numemiui 

polype  arise.     Polype  are  short,  retractile,  and  deeply  sunk  into  the  baeal  membrane. 

^plculee  very  small  and  disk-like. 
14.  Ervthkopodh^m.  Colony  has  an  incnisting  menibranouH  base.     Polyps  retractile  within  very  small 

verruca;.    Spicule*!  long,  hexradiate,  with  rounded  ends  and  small  dentations. 

Family  III.  TUBIPORID^ 

T'lhijinrii  Linnwux. 
Family  IV.  XENIIDX 

Xniiit  Savigny. 

Family  V.  ORGA.MD^E. 

Organidut  Danielssen. 

Family  VI.  AKVONID*. 


i:i.  SvM 


'.  .Sariikka  Daiiieliwen, 
I.  Atcj/iniuin  Liniueus. 
.  Lofmlaria  Bavigny. 


9.   fMbophgtam  Marenzeller. 

10.  AiiihonuKltui  Verrill. 

11.  yannodeiidron  Danieltwen. 


1.  lYi/HaUoiili'i-ie"  Danielssen, 

2.  Bellonelhi  Uray. 

3.  XidfUia  iirax. 

4.  Partdq/oiimm  Milne-K<lwanlH. 
.  Alcyonium.    Colony  presently  appearance  of  variously  lobed,  soft  masses,  over  the  surfocee  of 

which  the  polyps  are  spread.     Polyps  are  completely  retractile.     Spicules  chiefly  spindles. 
.   LoBULAKiA.     Colony  like  the  preceding,  but  the  short  broad  stem  is  furnished  with  a  series  of 
lobee  or  lappils,  the  cienenchyma  of  which  is  thickly  packed  with  spicules,  clubs,  and 
double  clubn. 

Colony  fonnH  a  rounded  niass  with  a  short  barren  peduncle,  either  directly 
adherent  or  fixed  in  mud  by  root-like  peduncles,  folyps  dimorphic.  Autoxooida  large, 
few  in  number.     Spicules,  spiny  and  branching  spindles. 
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Family  Vil.  SEPHTHYI D.t. 
(a)  Spongodix^  in  which  the  walla  between  the  etera  canals  iiave  few  or  no  Mpiculefl. 

I.  IVWnfriii  Danit!l>**eii.  S.   GiTwuiio^w  Danielasen.  9.  -lutmirfA™  Savijfiiy. 
•2.   Fitllii  Danie\sseo.                    tt.  IM/n  DanielHiten.                        10.   Xe/Mhpa  Savigny. 

:i.   Baralhrolnus  D&nielxwii.       7.   l>uva  Koren  &  Danieisseii.        II.  S}Mmgode»  L«bwd,  t'tnen<l.  Verrill. 
4.   (IftaatAa  Marenz«ller.  8.  Euii^irlilhi/ii  Verrill. 

(6)  SiPHONOGORiiiN^  in  which  spiciilra  are  abundant  in  tlie  walls  of  ijleni  canals. 

12.  Paranephlhya  \V  right  &  t^tader.  14.   I 'hl-nmephlbifii  Vi  right  &tHudvT. 

13.  Sderonephthya  Wright  A  Mtuder.         15.  Hipkmiogorgta  Kolliker. 

4.  Grbsbkia.  Colony  coneistfi  of  an  upright  Ht«m  with  a  few  Himple  hnuichei  bearing  tufts  of  polype 
with  nonretractile  tentacular  regions.  Only  the  body  wall  of  the  polyps,  the  tentacles, 
and  the  cortical  layer  of  the  stem  are  provided  with  xpieules. 

8.  EvNEpHTHYA.  Colony  fonnx  an  upright  ^m,  from  whirh  accessory  branches  are  given  oEt  on  all 
sides.  These  may  again  brauch  or  give  origin  directly  to  tufts  of  polyps.  Polype  are 
large,  nonretractile,  and  coveted  with  thorny  club-shaped  or  brunch^  spicules,  the  ends 
of  which  project  beyond  the  surface.  These  occur  only  in  the  cortex  of  the  slom,  not  on 
the  walls  of  the  canals. 

II.  Spongobbs.  Form  of  colony  varies  greatly  according  to  the  extent  of  the  sterile  trunk.     Polyps 

are  nonretr.ictile.  Their  heads,  containing  large  iipicules,  are  arched  over  by  tufts  of 
large  spindle-shapeii  spicules  projettting  as  spines  1)eyon<l  the  polyps.  Int«mat  septa  not 
furnished  with  spicules.    C'Ortex  of  att^ra  and  branches  contain  large  spicules. 

Family  VIII.  HEUOPORID^ 

Heliopora  Blainville. 

Older  H  PEKBATnLAO£A.' 
Unattached  polyp  colonies  having  a  stalk  erattedded  in  the  uiud  or  sand  and  a  rachis  bearing 
polyps.    The  stalk  generally  has  an  axial  rod. 

SECTio.-i  I.   PENNATULEA. 
Sea-featheis,  witli  pinnules,  rachis  with  a  bilateral  arrangement  of  polype,  elongated,  cylindrical. 
I.  PTBRffliDiDX.     Pinnules  well  developed,  with  siphonosoids  on  the  pinnules. 
II.  Pbnnatitlid£.  Pinnules  well  developed;  siphonozoidg  on  ventral  and  lateral  sides  of  rachis. 

III,  ViROFLABiD^  Pinnules  small,  without  a  calcareous  plate. 

IV.  &m.ATuuDx.    Pinnules  small,  with  calcareous  plate. 

Section  11.  SPICATA. 
Bachiselongated,  cylindrical,  with  a  bilateral  arrat^ment  of  [>olype;  without  pinnules.     Polyps  sessile. 
V.  FcTNictiLiNiDjK.  Polyps  on  both  aides  of  rachis  in  distinct  rows  with  cell.".     Ventral  siphonozoidB 

VI.  Stachyptilida.  Polyps  (with  colls}  on  both  sides  of  the  rachis  in  distinct  niws. 
VII.  Anthoptilid.b.  Polyps  on  both  sides  of  the  rachis  in  distinct  rows,  without  cells. 
Vlll.  KoPHOBELEMNONiDJC.  Polyps  On  both  sides  of  rachis  in  a  single  series,  or  in  indistinct  rows, 
large  and  without  cells;   rachis  elongated,   cylindrical;  ventral  streak  of  rachis  without 
polyps. 
IX.   UuBBLMiLrDA.  Polyps  on  both  aides  of  tlie  rachis  in  a  single  series,  or  in  indistinct  rows,  large 

and  without  cells;  rachis  short. 
X.  PiioTOCAiruDf.  Polyps  on  both  siden  of  the  rachis  in  a  single  series,  or  in  indistinct  rows, 

small  and  without  cells. 
XI.   Pi«i>TOPTiLiu«.  Polyps  cm  t>oth  !<itl«n  of  rachis  lu  a  single  series,  or  in  indistinct  rows,  with  i-ells, 

>  ACler  Sedgwick  from  KoUiliEt. 
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Sbction  hi.  RENILLKA. 

Rachis  expanded  in  the  fomi  of  a  leaf,  witti  bilateral  arrangement  of  the  polypa  on  one  side  of 
the  expansion,  withont  pianulef.  A  single  large  Biphono/oiil  terminates  the  end  of  tlie  central  Meiii. 
Xlf.  KaNiLLinx. 

RiKTioN  IV.  VERETILLKA. 

<'lub-shaped  colonies,  without  pinnulec.     Polype  arranKwi  all  around  the  rachin. 

XIII.  CAVBBNLI.AHID.f:.      l^plCUleS  lOHg. 

XIV.  LituabidjR.    Spicules  short. 

Older  in  OOBOOBAOEA. 
tiled  colonial  Alcyonaria  with  a  more  or  less  Bnn  intt'nial  Hxiti,  which  if  ivtvereil  with  a  ccf  neii- 
chyma  from  which  the  ixilype  with  short  boiiy  cavities  ariiH'. 

SbctionI.  St^LERAXOMA. 

Upright,  branched  polyp  i-oloniei'.  Polyp  tubes  short,  surrounded  by  a  canaliferoiut  cwenenchynia 
containing;  spicules.  Stem  of  a  cortical  eubstance  containing  the  polype  and  a  central  medullary  sub- 
stance. The  spicules  of  latter  are  generally  packed.  Hometimef  fastened  t<^ether  by  a  homy  secretion, 
or  even  cemented  into  a  strong  axis  by  a  calcareous  material. 

1,  BiUARBiD£,  Ccenenchyma  a  polyp  bearing  cortex  and  a  medullary  eubstance  of  closely  packe<l 
spicules.  S<;bfamilikh:  (1)  Briiireinir.  Central  masswith  nutritive  canals;  genera  1  to  7. 
(2)  SponguxUrmime.  Central  mass  without  nutritive  canals;  geneia  8  to  10. 
II.  ScLBR0GOROiD«.  Distinct  axis  formed  by  a  mass  of  closely  intercalateil  spicules  with  dense  homy 
sbeaths.  Axis  surrounded  by  numerous  canals.  Polyps  exhibit  a  wart-like  protruding 
calyx,  within  which  the  tentacles  may  be  completely  retracted, 

III,  Melitodidk.  Axis  well  marked,  jointed,  the  alternate  segmente  being  of  a  bard  calcareous  and 

of  a  soft  homy  substance,  the  soft  joints  l)eiiig  fonned  of  loose  calcareous  spicules  in  ii 
mesh  of  homy  substance. 

IV.  (.'oHALLiDA.  Axis  of  a  dense  calcareous  mass  of  spicules  fuse<l  together. 

Section  II.  HOLAXONIA. 

Axis  of  homy  or  calcified  homy  substance,  or  of  alternating  joints  of  amorphous  calcareous  material 

and  hom. 

V,  Dasyookoid*  Colony  simple  or  branched;  coenenchyma  thin;  axis  homy-caU'areouH;  |H>lyii« 
large  and  distinct,  not  retractile.  Both  ctEnencbyma  and  polyps  contain  smooth  needles 
or  Rpindtes  or  scales.  Subfamilies:  (1)  Strophogorffinic,  Axii<  simple,  spicules  rod-like 
or  lenticular;. genus  1.  (2)  CkrytogorfftfUF.  Branched;  polyps  large,  spicules  flattened, 
irr^ular  in  form,  scale-like;  genera  2  to  5. 
VI.  Ihid.I':.  Axis  of  alternating  homy  and  calcareous  portions.  The  horny  joints,  nodes,  composed 
of  connective  tissue,  irregularly  calcified  in  delicate  threads;  calcareous  matter  amorphous. 
8CBFAMH.iH«:  Ceraioimitiiiii;  Simple  or  branched;  calcareous  intemodes  very  long;  ccenen- 
chyma  thin;  polyps  long,  imperfectly  retractile;  genera  I  to  6.  (2)  Hopttinx.  Branched 
from  calcerouB  intemodes;  genera  T  to  9.  (3)  Mdirise.  Branched;  ccenenchyma  thick; 
polype  wholly  retractile,  fienus  11. 
VII.  Pkimnoiu«.  Axis  CHlcareoos  and  homy;  basal  attachment  always  calcareous;  polyp  cups  pro- 
jecting, club-shaped;  tentacular  portion  retractile.  ScBfAMiLiRs:  (11  OaUozottrmtc.  Genus 
1.  Cf.  generic  description.  (2)  CalyplrophorituF.  Genus  2.  Cf.  description.  (3)  Prim- 
noiTue.  Simple  or  branched;  calyces  bilateral;  ccenenchyma  usnally  contains  small 
elongated  scales;  genera  3  to  11 .     (4}   Primnoidina;.     Genus  12.     Cf.  description. 

.VIII.  MvBiciDX.  Axis  usually  horny,  surrounded  by  an  outer  layer  of  variously  shaped  spicnles, 
spiny  disks,  and  half  spiny  spmdles,  spiny  needles,  spiny  stars,  and  scales;  spines  usually 
project  beyond  the  surface  ol  the  c<enenrhyraa. 
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lumn.E.  Colony  unually  branched  and  upright;  the  axw  horuy  or  homy  and  calmromii', 
especially  at  the  tiase;  ctenenchyma  thick;  polyptt  scattered  over  entire  surface;  cups 
project  little  or  not  at  all,  appearing  in  many  cases  as  pores  in  the  ccenenvhyma; 
spicules  lar^  and  of  various  form ;  cortical  tniistly  club-like,  spindles  beneath. 

Colony  upright  and  branched,  UHually  in  one  plane;  axie  homy,  rarely  calcareous: 
polyps  arise  on  Htem  and  twigs  in  bilateral  manner, 

3NELUD£.  Crenenchyma  thin  and  smooth  on  surface;  Hpicules  warty  double  stars  and 
clubs;  polyps  on  wart-like  vemicse,  usually  arranged  hiradialty;  axis  lamellar  and  cal- 
careous; branches  and  twigs  frequently  flattened. 


Family  I.   RRIAREIII.4-:. 
Eleven  genera  belonging  to  this  family  have  been  described  by  v 


.  Anlhothdii  Verrill. 

.   PaTogargia  Milne-Ed wanls. 

,  Briareum  Blainville. 

,   Tilanideuni  Agaasii. 


iriouiJ  authors,  of  which  four  are 

fl.  Spongioderma  Kolliker.' 
10.   Icilogorgia  Ridley. 
H.  SoJanrfma  Kolliker. 


n  this  M 

1.  LeucoeUa  Gray. 

2.  Soleaocavlon  Gray. 
:t.  Semperina  Kolliker. 
4.  Saberia  Studer. 

'>.  A:<TfioTHBLA.  Coral  either  Incruoting  or  irregularly  braiii^hed.     Branched  fonns  with  a  distinct 

apiculose  axis,  composed  of  fusiform  spicula.    CaLlicles  prominent;  can  not  be  retracted 

within  I'o^uenchyma;  eight-lobed  at  summit. 
7.   Bri.^rki'm.   Axis  not  well  defined.   )>enetrated  by  nuarishing  canals.     Colony  formn   irni^larly 

lobed  upright  masseti.     Polypi^  without  calyt^  completely  retractile  within  ccenenchyma. 

disposed  regularly  on  stem. 
H.  TjT.tNiniuM.  Stem  lees  porous  than  in  BHurmrn,  spongy,  and  contains  many  characteristic  spicules. 

Polyps  scattered  and  not  very  prominent. 

10.  IcLLouoRc.iA.  Stem  brittle,  formed  of  spicules  packwi  closely  t4jgether.     The  medullary  portion  is 

BuiTO'inded  by  a  series  of  longitudinal  canals.  Colony  upright,  branched,  with  both  stem 
and  branches  compressed.  Polyps  arise  within  a  groove  along  the  sharp  edge  of  the 
branches,  and  are  completely  retractile. 

11.  SoLA.'tiuiiRiA.  Colony  arborescent.     Axis  composed  of  a  mass  of  closely  [locked  unf used  spicules 

containing  no  nourishing  I'unals,  but  bounded  hv  a  layer  of  rather  indefinite,  nourishing 
caual><. 

t-'iimily  M.  SCLEKUt'.OKClD/H. 
1.  Svbfrogtrrgia  {in.y .  'i.  AVrindw  Wright  A  Studer. 

I.  SrsBRntioKiiiA.  Colony  upright,  branched,  with  branches  sometimes  anaston lotting.  A^tiw  formed 
of  numerous  closely  inlen'alated  apifruleti  with  dense  homy  sheaths.  Polyps  with  slightly 
protruding  calyces,  disposed  on  either  side  of  the  flattened  stems  and  branches.  C<enen- 
i-hyma  thick,  with  longitudinal  furrows  on  the  sur&ce  of  areas  free  from  polyps.  Spicules 
are  warty  spindles,  and  in  one  species  birotate. 

L'.  K){Kori>i».  Colony  upright,  branched  in  one  plane.  Axis  similar  in  structure  Ut  that  of  Suhero- 
r/oripa,  and  retains  its  form  after  decalcification.  The  polyps  fonn  wart-like  vemine, 
disposed  mainly  on  the  two  sides  of  flaltened  branches,  leavii^a  free  interspace.  Spicules 
are  broad  spindles  and  polygonal,  often  triangular  ilisks. 

Family   III.   MBLITODID^. 

1.  Melitiidet  y^rriW.  4.   ftiia«a*<inn  Ridley.  6.   (lVi/Arar«i  Gray. 

2.  Mopudlit  Gray-Ridley.  a.    HViyAieMa  Gray.  7.   I^rita  Verrill. 

3.  Acabaria  Gray. 

No  genera  of  this  family  seem  to  have  been  found  in  West  Indian  waiers. 

'Of  the  aeftnteT\e»  ol  genera  9biii3  II  there  is  some  cinubl, 
M-F.  r.  B.  isno-i. 
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Family  IV.  CORALLID^. 
I.   Coram-um  Lainari'k.  2.   Fleow-iT.dtmm  (iray. 

'  diiHcly  ivlatfil  to  thus-  of  Uic  precwUiitt  family  and  have  nut  liwii 

Family  V.  DASYGORGII)^. 

1.  jMfro/iA'ijur^iu  Wright.  'A.   /Josjijorj^iu  Verriil.  .').  i/iropAi/n  SteeDStrup. 

2.  IridogoTgin  Verrill.  4.   Vhrymgoryia  Duch.  &  Mii-h.        (t.   Lqndogorgia  \'erriil, 

1.  STBOPHiKiORfiiA.  Oolony  sitnpli!,  unbranehed,  erect  i)r  nreepiii)i:.     Axis  homy  aiid  calcareoiw,  iri"!©- 

sceiit.  BiiBe  calcareous.  Polype  pnimiiient,  stalke<l  or  sessile,  disposed  in  a  uniserial 
manner  on  stem.  Creiiei'liyms  sonietiiiii>s  very  thin  with  few  spiculeti.  HOtnetinies  mem- 
braneous uitli  numerous  spicules. 

2.  iKiixHiOKuiA.  Colony  ixinsisteofamaiaslemarisinttfromacalcareouBbaae,     .Axis  homy,  irideecent. 

Branches  ariee  id  an  ast'eiuliuK  spiral.  Polyps  lai^e,  p<>rpf  ndiciUar  to  st«m  or  direct«K] 
obliquely  toward  apex  of  tn«m,  placed  at  wide  intervals.  Cwnenchyma  thin,  containing 
transparent  epindlee  or  scales,  which  are  smooth  or  finely  warty. 

3.  Uahxuorqia.  Colony  a  main  asis  with  spirally  disposed  branches.     Axis  and  base  as  in  preceding 

^enus.  Polyps  large,  generally  perpendicular  to  stems,  not  retntctlle,  placed  at  wide 
intervals;  seldom  more  than  two  on  one  node.  Last  polyp  never  terminal.  Spicules  in 
two  layers.    Scale-like,  smi>oth  or  iilightly  dentate  at  the  martrine. 

4.  CHKYSOtioWHA.  Colony  and  axiw  Very  similar  U>  pre<*ding  genuH.     Polyps  nam>weil  at  base  and 

covered  by  long,  spiny  spiuulef,  those  at  baseof)>olypH  being  placed  somewhat  traiiRvereely. 
a.  Herophila.  Colony  branched.     Axis  anil   bBDf  as  above.     Polype,  club-shaped,  arise  near  ends  of 

short  twigs,  beyond  which  projecti<  a  short,  htunt  stolon.  Spicules  are  small  warty  spindles. 
6.  LRPiiKKiOKiiiA.  Colony  a  triiuple,  tall,  imbranched  stem.    Axis  iridcM'ent.    Root  divided  into  many 

divergent  branchefl.     Polyjw  larxe,  prominent,  dirwteii  obliquely  upward,  secund  and  far 

apart  on  the  stem,  which  is  covered  by  a  thin  layer  of  wtnall  oblonji  scales. 

Family  VI.  ISil)^. 

Of  the  eleven  genera  of  this  family,  hix  are  found  in  the  ncirth  Atlantii^  though  not  all  have  been 
reported  from  the  West  Indietii. 

1.   Baikygorffia  Wright,  5.   Aniiiellii  Gray,  H,  MopKii  Lamarck. 

•Z.   (feratoWM  Wright.  «.   /""rfeWfl  (iray.  10.   .liwiWioimn  Wright  &  Studer. 

3.  Le;jidt»w  Verriil,  7.  .SciTwi)' Stnder.  II,   /aw  Linnepus. 

4.  Coffitw  Verrill.  8.  iV™H(H«>  Wright  &  Htuder. 

2.  Cbbatoihih.  Colony  branched  simply  or  not  at  all  from  caliareous  inleniudes.  Nodes  horny, 
intemodes  calcareous  and  hollow  in  young  specimens,  iM^Himing  solid  in  older  specimenit. 
Base  calcareoUH,  Poly|)s  larffe  and  prominent,  with  di^feiisive  calyx  formed  of  eight  large 
fusiform  spiculee  starting  l>eluw  tentacles,  scatteretl  or  arraiige<1  in  a  uniserial  manner. 
Cicnenchyina  thin  ami  iiiembranoiis,  sometimiv  without  spicules,  Spicules  fusiform  or 
lentjcnlar,  or  bi>th. 

::,  I.Efinlsis.  Colony  simple  or  branched.  Branches  when  present  arise  fnmi  horny  nodes.  Axis 
consistfl  of  long,  solid  or  tubular  calcareous  internotles  and  short,  homy  nodes.  Base  with 
root'like  projections.  Polype  large.  C-ienenchyma  includes  an  outer  layer  of  small, 
elongated  scale-like  spicules,  with  sometimes  a  few  fusiform  spicules  beneath  them. 

4.  Callihis.  Colony  branched  from  the  calcareous  intemodes,  which  may  be  solid  or  very  slightly 

hollow.  Polyps  short  and  contain  spindle-shaped  spicules,  Ccenenchynia  contains  many 
flat  scales.     This  genus,  according  to  Wright  &  Studer,  may  lie  eijuivalent  to  Cernloitix. 

5.  AcANBI.L.i,  ('olony  simple  or  branched.     Branches  when  present  arise  in  twos  or  tbreen  from 

horny  nodes.     Axis  a:-  In  T^pirlidn.     Polype  prominent,  with  nnmerouH  fusiform  spicules, 
!S  bent  or  twisted.     Cienenchymu  thin.     Tentacles  im|)erfectly  retractile. 
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7.  S<^LERis[s.  Colony  upright,  branched  from  intcmodes.     Axis  made  up  of  short,  disk-§haped,  homy 
nodeaand  long,  finely  furrowed  calcareous  internodee.    Calyces  bell-shaped.   CiBnencbyina 
very  thin,  without  epicules.     Spicules  of  calyc-eg  are  larger,  curved,  and  apinoBe. 
11.  Ibis.  Colony  bnuic;hed.     Polyps  wholly  retractile  within  c*enenchyma,     C(Enen.chynia  thick. 
Spicules  radiately  Btellate  with  ti,  H,  or  12  rough  warts. 

Family  VII.  PRIMNOID^. 

Although  thie  family  has  a  wide  distribution,  only  four  genera  seem  to  have  been  reported  from 
the  north  Atlantic  along  the  American  coasts. 

1.  CaUozo^Ttm  Wright.  7.  TkitiianUa  <jray,  emend.  W.  A  S. 

2.  CWi/plropftorxi  Gray,  emend.  W.  &  S.  ft,  ^ni;>Ai^pAu  Wright  &  Btuder. 

3.  iVimnoa  Lamouroux.  ».  Flumarella  Gray,  emend. 

4.  Slackyodet  Wright  &  Studer.  10.  PrimnoeUa  Gray,  emend.  Studer. 

5.  Oii^P'*'^""*  bright  A  Studer,  11.  CWiyoryio  Gray,  emend.  Studer. 

6.  SteneUa  Gray.  12.  /Vtmnoirfw  Wright  A  Studer. 

3.  Prihnoa.  Colony  a  single  stalk  or  branched  dichotoniously  or  forming  a  bipinnate  plume.  Axis 
homy,  calcified.  Polype  on  ealcife.-ous  papilte,  club-shaped  or  scale-like,  scattered  irregu- 
larly.    Spicules  small,  scoop-shape<i  in  superficial  layer. 

tt.  Stenella.  Colony  feebly  or  irregularly  and  much  branched.  Axix  hard,  homy  in  young  epeci- 
tnens,  often  highly  iridescent.  Polype  large  and  prominent,  in  whorls  of  2--i,  opposite. 
Ccenenchyma  thin.    Spicules  large,  disk-shaped,  often  concave  with  tumed-up  edges, 

9,  Plvmabella.  Colony  upright,  branched  'in  one  plane,  fan-shaped,  -txis  brittle,  calcareous. 
Polyps  genttrally  small,  cylindrical;  in  alternating  series,  usually  inut^li  separated.  Ccen- 
eiichyma  thin,  with  two  layers  of  calcareous  scales.  Spicules  thin,  cycloid  scales  with 
central  nucleus,  prominences  small,  edge  finely  toothed. 

11.  Caliooboia.  Colony  ramified,  mostly  in  one  plane.  Polyp  calyces  cylindrical  or  club-shaped, 
irr^n<larly  distributed  on  stem.  C<enenchyma  thin,  white,  containing  two  layers  of 
epicules.  Calyx  scales  fan-shaped,  warty,  with  ribw,  arranged  fan-like,  which  project  as 
spines  from  upper  edge. 

Family  VIII.  MUKICEIl)^ 

1.  Aeanthogorgia  Gray  A  Verrill.  13.  MKuaefUa  Gray  A  Ridley. 

2.  Hifpnogorgia  Duch.  A  Mich.  14.   Heterogorgia  Verrill. 

3.  Paramuriixa  Kollik'er  &  Verrill.  15.  AiitTogoTgia  Verrill. 

4.  ifuTTcei(ie«  Wright  A  Studer.  16.   Beftryeede  Phillipi. 

5.  Antkornvtricea  Wright  A  Studer.  17.   AiximpUigorgia  Wright  A  Ptuder. 

6.  CiwMKMStt  Wright  A  Studer.  18.  T7«wea  Duch.  4  Mich. 

7.  VHiogor^  Duch.  A  Mich,,  Ridley.  19.  Acin  Duch.  A  Mich. 

8.  AnOwgorgia  Verrill.  20.  Elagmogorgia  Wright  A  Studer. 

9.  MeneHa  Gray.  21.  -tfttriceHa  Verrill. 

10.  P(ncoiwyta  Wright  A  Studer.  22.   £umunc«a  Verrill. 

11.  Erhimmuricm  Verrill.  23.  Xiirkm  auct.  emend.  Verrill. 

12.  Echinogorgia  Kolliker. 

1.  AfANTHO*iiiiMJi,\.  Colony  branching.     Axis  honiyand  flbnms.     Polyp  calyces  elongated,  expanded 

toward  mouth,  disposed  irregularly.    Anterior  portion  of  polyp  slightly  retractile.    Cicnen- 
chyma  thin.     Spicules  spindle-shaped  and  form  large,  beautjful  extenaons  on  polyp  cups. 

2.  Hyfnogohuia.  Colony  upright  and   branched.      Branches  pendulous.     Axis  horny  and  fibrous. 

Polyp  calyces  attached  by  inner  surface  to  the  axis  of  growth;  operculum  elevated  and 
conical.  Polyps  on  two  sides  of  axis  opposite  or  alternate.  Spicules  are  long  spindles. 
:i.  Parahubicea.  Colony  generally  large,  upright,  for  the  most  part  strongly  branched  in  one  plane. 
Axis  homy,  soft,  flexible,  translucent,  generally  flattened  on  thinner  branches.  Polyps 
short,  cylindrical  or  verruciform,  surrounded  by  short  projecting  spicules.  Polype  dis- 
posed irr^iularly,  generally  three  or  four  at  ends  of  thickened  branches,  facing  in  dif- 
ferent directions,  none  being  exactly  terminal.  Ccenenchyma  not  very  thick.  Spicules 
are  spiny  needles,  sometimes  dentate,  straight,  curved,  or  hent  at  an  angle. 
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.  CVilony  hrtiiiclKHl  in  oiif  plant'.    Terminal  lira:i<.'ht'i<  lun^.  their  apices  being  thii'k- 

eued  and  knob-like.  '  \x\»  homy.  »uFt,  and  flexible.    Calycett  bluntly  conical  and  rin' 

upright  from  steui  ami  brnni'hes     PolypH  di^poi^ed  in  short  spirals  on  slem  and  brancheii. 

Termination  of  branch   al«a>i!  f<  rmed  by  a  polyp.     Coenenchyma  thick,   rough,  aiHl 

opaque.     Spivuleeof  c<tneni.h\nia  i<toiil   usually  thickened,  with  knub-like  termination. 

Spiculex  of  polyp  spmy   ctuh  like   thickened  at  one  end. 
7.  Vii.ixKioRaiA.  Colony  branched  in  one  plane     Itrannhee  sometimeR  snsatamoee.    Axis  homy. 

Polypti  <'ylindrical,  perpendicular  to  stem     Cienenchyma  thin.    Bpiculen  ot  dBnenchyniH 

4-8  rayed  stars  with  a  few  spindles     bpuules  of  polyps  tripartite. 
I).  PLACOf^oRiiiA.  ("olony  upright,  branched  in  one  plane.     Axif  homy  and  flexible.     Polyps  short. 

cylindrical,  and  flatt«ned  on  oral  aspect,  dis|>osed  in  narrow  spirals.    Ccennchyma  thick. 

Spicules  of  polyp  broad,  warty,  or  thorny  platt^.     Spit'ulMi  of  eoenenchyma  warty  spindles, 

often  bent  on  long  axis. 
K.  TBBHifA.  Colony  upright  and  branched,  with  a  homj-  and  lalcanxiuit  axis.     FolypH  are  slightly 

projecting  and  diuposetl  on  either  side  of  flatleneil  branche»i.    Spicules  are  lanne,  warty, 

!N:oop-ebapedi  superfleial  spindles  with  large  warty  knob?, 
H.  Acis.  Colony  branched  in  one  plane.     Branches  of  same  thickne«<  throughout.    Axis  homy. 

Polyps  small  and  placed  at  long  intervals  on  sides  of  branches  and  twigs.     OBnenchyiiia 

a  single  layer  of  large  spindlcf.     Spicules  are  fxtraordinarity  large,  smooth  or   warty 

spindles  with  scales  and  disks  on  the  polype. 
i*^.  KuMUBicBA.  Colony  branched.    Polyps  tubular  warts,  exhibiting  an  K-rayed  figure  when  retracted. 

Spicules  elongated,  sharp-pointed  spindles.^ 
M.  MiKtcEA.  Colony  branclied.    Axis  homy.    Polyps  cylindrical,  i-alciferous,  cup  edges  bilatnate 

or  circular,  disposed  irregularly.     Co^nenchyma  thick.     Spicules  short,  thick,  spiny  and 

warty  spindles  and  clubs. 

Family  IX.  PLEXAUKIU^. 

1.  £,W(u%a  Laiuouroux.  4.  iferaurfWn  KoUiker.  7.   fttamoiojOTjfiu  Verrill. 

■2.  /%'j:niim  Lainouroux.  5.  fteudopfcrnimi  Wright  A  Studer.    8.   Euni'oefto  Verrill. 

3.  Ffexaaroidfn  Wright  &  Btuder.     B.  Ev.pl&fn'i-'i  Vc rrill.  9.  PUitygor^a  Studer. 

.  Ki'sccBA.  Colony  arborew^eut,  trunks  cylindrical,  branches  free,  not  fonuing  broad  plates.  .-Vsi* 
homy.  Polyp  cup  ed^es  bilobed  or  crenatc.  Polypw  disponed  over  whole  surface  of 
(»lony  on  verrudform  or  papillifomi.  rather  prominent  lulwrcles.  CiBneiichyma  thick 
or  moderately  so.  Spicules  leaf-lite  or  thorny  clubs',  t  )ii  inside  large  warty  spindlex  and 
smaller  spindles,  either  of  which  may  In-  red,  violet,  c»r  colorless. 

.  Flex  AURA.  Colony  arborescent,  trunks  cylindrical  and  free.  Axis  homy.  Polyps  scattered  over 
whole  surface  of  colony,  sunken  entirely  or  nearly  so  into  civnenchyma.  Cup  e<tg«* 
sTnooth  or  slightly  crenate.  Ctenenchynia  very  thick  and  corky.  Spicules  are  i-lub- 
shaped  or  spinose  spindles. 

.  Pi.K.^At'RRi.LA.  Colony  arborescent.  Trunks  cylindrical.  Axis  homy  a:id  calcareous.  Branches 
free.  Polyps  as  in  Mexaura.  C'lineni'hyiria  usually  very  thick,  thin  in  P.  pkillipiriifii' 
Wright  &  Studer.    Spicules  are  tripartite  and  quadri[)artitt^a[i<i  simple  and  leafy  clubs. 

.  PsEi'noPLEX.AUKA.  Colouy  feeblj  branched.  Axis  homy,  with  central  calcareous  portion.  Polyps 
dose  together  in  a  somewhat  cI'm-  spiral,  completely  retractile.  Cienenchyina  thick; 
'inter  layer  soft  and  friable,  inner  layer  contains  numerous  light  purple  or  violet  irrejrn- 
larly  stellate  spicules.  Spicules  of  fiuter  layer  are  sjiiny  spindles  with  numerous  pink 
stars  anil  a  few  leafy  clubs. 

.  EuPLEXAURA.  Colony  closely  resembles  /'/'■.raiirn.  Polyps  are  larger,  numerous,  and  completely 
retractile,  ('(enenchyma  dense  and  granular.  Spicule"  for  the  most  part  short,  stout. 
blimt,  waKy  spindles  ot  rather  small  size,  with  a  few  small  double  piindles  and  rarely 
small  irregular  crosses. 

.  PsAMMOOOBOiA.  Colony  upright,  branched.  Axis  homy.  Polyps  scattered  over  surface,  level 
with  it  or  projecting  in  form  of  roundish  warts.  Cienenchyma  moderately  thick.  Surface 
finely  granular,  with  small  rough  spicules.  Spicules  are  short,  thick,  spiny,  and  warty 
i>pindii^  iuiil  warty  ctubc. 
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ft,  Kl'Nlci!l.LA.  Colony  Aaliclliforiti.  Iiratirliccl  <lii*ti<>l<>iiu>iis1y  nr  imliiiHli'.  Axih  hurny.  I'ulyi^s 
wtittered,  rain^l  <jn  vcrriicji' nr  Hat.  ('n'lH-ni'liyinM  tliiii  or  iiiiMliTUtfly  thkk.  Spicules 
Miiiall,  warty,  ilimbk-  ^'JliIullt!'.     Kxlcrnal  lnyt-r  <ii  wnall  •■liilis  |KT|ifiHlk'ulHr  tit  mirtace. 

«.  Platvihuhka.  (.'olony  uprijjht,  brancliwi.  Axis  homy,  Hiitteiii-'l.  Braiirhf^  flath-iii>cl  in  plane  of 
nuoiticalion.  ('ulices  sunken  inln  i-K'nem-bynm  anil  <lii  nut  ]>n>je<'t.  Spicnit's  a  iiirtii'al 
laypr  it(  small  I'lulis;  nnrler  IlLi^se.  tliick  ivarly  spinclles. 

Family  X.  i;0Kr,4)MDjC. 

1.  MatycauiiiK  Wright  A  Studer.  7.   Unrgimin  Llniieii^.  Ptneml.  Wrrill. 

2.  Lopho^orgia  Milne- Ed wanln,  K,   Bagorgin  Verrill. 
S.   /jiptojforjriu  Miine-Kdwai^lf,  emend. 'Wrrill.         it.   Ou nwtatcn  11  Orient- 

4.  Steriogirrgui  VerriU.  10.   Xipliigoryin  Milne- Kil wards. 

5.  (iiUiidophniiwi  \Vri)(ht  &  Siuiler.  II.   Hynimngorgin  Valeiiciennef. 
fi.  fhrifiiii  Dnch.  A  -Mieh,                                              12.   Phycogorgia  Valeni-iennea 

'A.  LEin>G<iitiiiA.  ('iiloiiy  varies  iniii4i  in  form,  generally  raniiGe<l  more  or  lewH  in  one  plane.  Axis 
homy.  Hranches  often  anatitomotie.  fortning  a  net-like  Btnirlure.  Polyp?  usually  in  two 
lateral  rowx,  havin);  between  them  naked  eienenchyma.  l*Dlyps  flometiniei' (orm  short 
verrtiue  and  ttometitnes  are  completely  retractt^  into  eietienrhyma.  SpicQle»i  are  minut« 
double  apindleH  of  varying  lenfrlh. 

Colony  branched.  Asia  homy.  Polyps  projei't  fn>rii  surface,  retractile,  disposed 
in  two  rows  or  scattered.  Polyps  bent  inward  when  at  reM,  Ctt'iienchyniathin.  Spicules 
small  warty  spindles.  On  surface  a  few  short,  irregular,  niiigh,  granular  ^'pi<'ule8,  not 
forming  a  complete  layer.  ' 

Colony  upright,  branched.  Axis  horny,  calcareinir'.  Fulyps  within  vernica-,  at  either 
aide  of  branches.  Spictileti  of  cu'nenchyma  are  walew;  of  jmlyp  tentacles  are  spindles. 
A,  (V)lony  upright,  varies  much  in  form.  Axis  luirtiy.  Branches  sonieliinee  anasto- 
mose, sometimes  plume-like.  Polyps  project  more  or  lew,  disposed  i:i  two  rows  on  either 
side  of  branches  and  twigs.  Spicules  are  spindles  and  scaphoid  forms. 
ROiA,  Colony  more  or  le:ss  branched.  Trunks  cylindrical.  Axis  homy.  Branches  much 
i-ompressed,  forming  wave-like  longitudinal  ridges  of  iTenenchyma.  Polyps  in  rows  on 
ridges  of  ci^nenchyma.     S|>ictileti  like  those  of  Ijorgimi'i. 

(SORGIA,  C/olony  ramified  in  one  plane,  upright,  of  a  leaf-like  appearance.  Axis  homy. 
Branches  sometimex  coalesce.  Polyim  si'attered  over  twe  of  expanded  foils,  not  on  edges. 
Ctenenchyma  forms  a  continuous  sheath  over  whole  axis  and  its  ramification. 

.  Axis  homy,  divided  into  a  number  of  thin  leaf-like  expansions.  Polyp  openings 
sunk  within  crenenrhyma.     Oenenchyma  overlays  the  thin  exiMnsinns  of  axis. 

Family  XI.  GOKGONELLII)^. 

1.  A'iceflo  Gray.  fi.    KeruceUa  Milne-Edwards. 

2.  Snirpeiiriii  Cuvier,  emend.  Stnder.  7.   (lorgoneUo  Milne-Edwards, 
H.  Sbirj)e<irrifii  Wright  4  Studer.  S,   tienoceltaVhi. 

4.  JmiceUa  Val.,  emend.  Studer.  H.   Phaiilia  Gray. 

5.  EfKseUa  Gray,  emend,  Studer.  10,   //iiiwwi  Gray. 

4.  Jt:s*CELLA.  Colony  simple  or  branched.  Polyps  sometimes  small  and  disposed  in  two  lateral  rows, 
sometimea  with  welI-develo|)ed,  elongated  verrucie.  ('lenenchyma  thick.  Spicules 
simple  and  double  clubs  in  external  layer, 

i>.  Vrkucella.  Colony  branched.  Axis  lamellar  and  calcified.  Verrucit  wart-like,  on  summits  of 
which  bases  of  tentacles  form  an  eight-rayed  operculum.  Spicules  of  cii.'nenchyma  beset 
with  roundish  and  conical  warts,  double  spindles,  and  simple  spindles. 

K.  Oesocei.la.  Colony  branched  in  one  plane,  with  branches  on  upper  side  only  of  stem.  Polyps 
short,  disposed  on  two  siiles  of  twigs.  C(enenchynia  has  distinct  median  furrows. 
Spicules  warty  double  clubs. 
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DESCBIPTIONB  OF  PORTO  BICAN  ALCTONABXA. 

lelesto  riisei  (Verrill.)     Fig.  -\. 


Several  apeciint-nH  i>t  this  Hi)ecit»i  are  among  the  t-o!lertion,  nil  [)^^'^^(!^Vl1l  in  ali'ohul.  The  general 
form  of  the  nolony  \s  that  of  an  ereL-t,  a)>uringly  branclied,  white  tiihular  Htein,  having  the  ihiIviik 
arranged  in  irregular,  xomewhat  alteriiatin)r  Herien,  strongly  projecting  from  the  axial  siiriaee,  aiirl 
at  distances  from  eju-h  other  of  tmiii  :l  (<>  H  mm.      The  isjlor  of  the  stem   is  white,  that  of  the 


caliclea  a  sort  of  dirty  brown.  The  stemti  are  further  niarketl  by  a  sei 
not  easily  distinguished  exi-ept  hy  rather  careful  inspection  with  e 
distinguishable  npoii  the  calyces. 

From  stations  6072  and  6074,  at  depths  of  7i  and  6i  (athonis.  Bottom  shelly  and  with  coral 
sand.  Fig.  A  shows  the  general  aspects  of  the  colony,  the  creeping  liese,  form  of  budding,  etc.,  spicules 
closely  interla(.'e<l,  forming  a  clelinite  tubular  skeleton,  which  remains  intact  even  after  tiigestJon  in  hot 
caustic  potash. 
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Spoi^odee  portoricenaie  Haiyitt.  tiii> 
The  (i>llection  contained  a  eiagle  Kpeciiiien  of  thin  ^nuM, 


m  in  geDentl  form  and  <'hara(;t«ri:<ti<:H  diattiK-l 
ki  several  iif  Kukeiithai'n  species,  thf  rharwt^'r  t 
K|ie(tieH.  And  while  the  fragmentar}'  cDitilitiiiti 
of  the  Hpi'finien  renilera  diffii!ult  any  coni^lusive 
rictemiiiiatinn  of  thin  i>oiut,  I  am  stronjtly  <ron- 
vitioeil  of  itH  H{iecitic  dii^tinctiieiw,  and  would 
propom-  the  name  /mrtoricfninjt  an  signal  iitiiit; 
hoth  the  place  of  its  o<'Currence  and  tlie  lirst 
record  of  a  member  of  the  genus  from  Atlantic 
watete,  and  specially  from  a  West  fiidian  hahi- 
tat.  Ita  occnrreace  here  is  particularly  inter- 
esting in  this  last  rexpect,  as  extending  the 
rai^e  of  the  genus  and  at  the  same  time  locat- 
ing it  in  aJi  environment  in  many  ways  similar 
lo  that  of  its  Pacific  relatives. 

Height  of  colony,  or  fragment,  about  45 
mm.    Color  (alcoholic),  asomewhat  dirty  white. 

The  spedmen  is  densely  spjnose  through- 
out, the  spicules  of  relatively  large  size.  In 
comparison  with  measurements  of  species  of 
Kukenthal,AicyonaceenvonTernate,andMay, 
Alcyonaceen,  Jenaisch.  Zeitnch.,  March,  1899, 
there  are  very  few  species  indeed  rangingae  large 
as  the  present.  Polyp  spicules,  0.22-0.72  mm. 
loi^;  polyp  stalk,  1.68-2,05  mm.;  upper  stem, 
0.94-3  mm.;  lower  stem,  1.36-2.4.5  mm. 

Taken  at  station  6063,  from  a  depth  of  7.5 
t<)  76  fathoms  by  trawl.  Bottom  rocky,  sand, 
a.nd  coral.  The  depth  is  greater  than  any  of 
Kukenthal's  species,  except  rbodigtn,  lajfi,  and 
roUarit,  taken  at  Kei  Inland  from  a  ilejith  of  1 41) 
fathoms. 


■hich,  though  somewhat  fragmentary. 

fipongoih'*.    While  nirresjKindingiu  inany  re^pectH 
I'i/e  of  (he  Hpiciilcs  lai'iii  rli'Hrly  Id  indicate  n  new 


Reuilla  reuiformis  {Ca 

tvia  renifomlU  Fnllas,   17«6,    K.  i 


ir). 


1.,  I860, 1 

The  collection  contained  hut  a  single  speci- 
men of  this  very  common  species.  Renillo 
forms  one  of  the  highest  of  the  Alcyonaria. 
It  is  a  colonial  organism,  hai'ing  the  form  of  a 

runiform  disk  with  a  deep  sinus  at  one  side  and  home  upon  a  rather  flexible  peduncle,  whicli  is 
loosely  attached  to  the  sandy  substratum  upon  which  it  grows.  The  polyps  are  arranged  in  a  some- 
what radial  manner  over  the  upper  surface  of  the  disk,  but  i>rojet't  almost  horizontally  from  iis 
iitar^n,  where  new  polyps  constantly  bud  out. 

Color  of  specimen  (alcoholic),  a  dark  purplish  tint;  [Hilyps  wh  te. 

From  May^uex  Harbor. 

SolaJideria  nodulifera  Hargitt,  nuv.  species.     Fig.  C 

>  imperfect  specimens  were  contained  in  the  collection.  The  one  here  considered 
I  height,  somewhat  arborescent,  though  sparingly  branched.  The  main  stem 
n  diameter,  the  branches  from  2.5  to  4  mm. 


Of  this  gen 
measured  125  r 
ineaBUied5  to  fi 
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In  color  (alcoholic)  Uir  surface  wop  of  a  dull  ycllun,  iiioltlcd  hy  purplish  n.il  whi 
noduliferouB  calyces  »re  Itxated,  The  sptmgy  axial  portion  clearly  loiat**  the  wpecime 
Briaracex,  and  while  there  is  some  donbt  as  to  its  exact  genetic  affinities,  they  eeem  from 
of  the  nutrient  canals  and  form  of  spicules  most  closely  allied  with  SoUinderia,  and  I  hav 
it,  though  in  specific  character  it  dow  not  conform  fo  either  gronliti  of  Milne-Bdwarde  oi 
or  frauiiffldii  of  Koltiker.  I  incline  to  regard  it  as  a  new  apecies,  and  propone  for  it  the  ni 
It/era,  on  account  of  the  noduJar  form  nf  the  <Mlicleti  and  of  many  of  the  spicules  ai<  well. 
known  no  reports  of  itf  occurre.ncp  in  We«t  Indian  wat^rw  have  hitherto  lieen  made. 


n  among  the 

the  relationi^ 


Wllov 


plndlc. 


(3)  In  iS)  Spioiltv  of  ft.  ivfMI/rra, 
na1l  ttH  splculeB  of -S'.  rrmfnln,  v  MM 


Spicules  of  two  types.  An  attenuate,  warty,  rtid  variety  makinfciip  most  of  the  axis,  and  a  yellow 
attenuate  spindle  fomi  comprising  niust  of  the  rind  i>ortion.  Spicules  yellow,  O.aj  mm.;  red  tuberculate. 
0..1fi  mm.;  red  spiny,  0.37  mm.;  small  short.  O.OK  by  0.048  mm. 

From  station  «071),  off  St.  ThoniiU';  20  t<i  Zi  fathoms;  coral  bottom;  taken  with  tkngle. 


Solauderia  crustata  Hargitt,  n 


Via 


I>. 


The  sei'ond  specimen  is  of  a  »oi 
general  aspect  of  the  colony  and  a  cr 
species,  Momewbat  >>imilar  in  form  t 
.hUhotiifh  Verrill.     When  ftn<l  I'nam 


lewhat  unique  character,  best  illtistratod  in  Fig.  C,  showing  the 
«8  wection  of  the  same.  The  specimen  seems  to  be  an  incnisting 
Studer's  genus  fitdieria,  though  of  a  character  more  like  that  of 
niii  the  Koiieral  nirH'cti  and  hollow  axlf  gave  the  itnpreasion  of 
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a  KophobeUmvmi.,  hut  h  ^niiiiil  cxaiiiinHIion  i^howiHJ  ihe  HpiculHr  urul  Htnu'tural  rhuraclfr  of  u 
Solnnderia,  to  which,  nith  roiiii'  htwitation,  it  in  here  referrtnt.  It  ha.i  stfiiml  Ihal  tht!  horny,  tubular 
lOipport  i^  but  the  seiTction  of  the  i-olony  sAtoat  a  foreign  Mem,  which  haH  either  disintegmted  and 
fallen  away  or  from  whii-h  thf  rlredfte  had  withdrawn  it  in  the  capture.  In  xiiie  and  form  the  Hpicules 
indicate  its  cicwe  Rcnetii:  relations  with  Solanderia,  and  in  the  color,  texture,  etc.,  the  colony  in  very 
much  like  the  previoiiw  xpecieH.  With  these  prubabilities  in  view  the  sjiecitic  name  mmiiila  is  here 
proposed  as  indicative  of  the  habit,  if  such  should  prove  characteriatic  of  the  Mjiecies. 

Station  6064,  Mayaffue/  Harbor;  depth,  22  to  33  fathoins;  mnii  and  mud;  taken  l>y  dreilEF. 

Spicules  tuherciilate,  tl.lK  nmi.:  spiny  spindle.  (i.Zt  uini. 

Chryaogorgia  desbonni  DiichHssainji  &  Mi<-lie|[itli.     Plare  i,  tign  I  to  .'>. 

This  beautiful  colony  Is  Habellalc,  ui^ually  branching  in  sinjcle  plane.  In  the  stiecimen  under 
coneideration  there  is  a  ilivision  near  the  base  into  two  brancheHof  about  eiiual  size.  These  subdivide 
and  branch  in  a  perfectly  similar  way,  forming  two  parallel  fan-shaped  fonns.  In  size  the  specimen 
measured  100  mm.  in  he^ht  by  about  110  mm.  in  breadth,  base  not  present.  The  axis  is  homy  and 
somewhat  i:alcareous.  black  and  very  hanl.  Crenenchyma  thin  and  white  (alcoholic)  and  contains 
oblong  and  fumform  warty  apii'ulef.  Cf.  Sg.  falicles  rather  lar^ze,  somewhat  scattered,  and  Standing 
almost  at  right  angles  to  the  axis.  Spicules,  large,  thorny  spindle,  0.5.3  mm. ;  irregularly  warted,  0.27 
mm. ;  thorny,  0.20  to  0.24  ram. 

A  single  apecimen  taken  by  Irawl  fniiii  ^ialion  n07<):  depth,  220  to  22.')  fathoms:  rocky  boltom; 
January  21,  1899. 

Priinnoa  pourtalesii  Verrill.     KIk.  I>. 

Only  a  small  fragment  of  a  single  specimen  of  this  species  is  contained  in  the  ixvltection,  but  sulfi- 
cient  to  clearly  eslablish  its  identity.  Specimen  al(out  50  mm.  in  height,  with  alternating  branchee 
in  same  plane  about  3  to  5  mm.  apart.  Only  the  slightest  indications  of  the  zigzag  aspect  of  the  maJn 
stem  mentioned  by  Verrill,  though  laij^r  spet^imens  wonld  pn)hahly  show  this  more  clearly.  Both 
stem  and  branches  bear  calicles  on  opposite  edges  in 
dose  rows,  slightly  alternating  or  almost  opposite. 
They  are  beautifully  covered  with  series  of  imbri- 
cating scales,  the  terminal  ones,  eight  in  number, 
funning  a  sort  of  operculum,  being  triangular  in 
shape.  The  color  is  white  (alcoholic),  axis  light 
amber,  or  straw  color.     Spicules  in  Fig.  D. 

AGaiiUio^rgiaaaperaPourtati>s.    Plate  i,fi)fs.ii-l2. 

In  height  theeolony  isabout  300mm.,sparingly 
and  unequally  branched  in  a  somewhat  flattened 
plane.  Axis  dark  and  homy.  Ctenenchyma  thin, 
filletl  with  elongate,  fusiform  spicules  which  project 
from  the  surface,  giving  tl  a  very  rough  api>earance. 
Calyces  elongate,  abimt  2  mm.  by  1.2  mm.  thick, 
somewhatcunstricted  nearsiimmit,  which  is  enlarged 
and  furnished  with  sharp,  slender,  diverjrent  spicules. 
S«e  plate  i,  tigs,  »-12.  Spiculi-s,  oral,  0.717  to  1,04 
mm.;  stem,  0.647  to  0,88  luui.;  iiuadri|Mirtite.  0.21 
by  0.24  mm.  to  0.20  by  0.:M  njin. 

A  single  specimen  fnmi  station  IHI70.  at  a  depth  of  220 
hy  trawl,  January  21,  IWW. 

Paramuricea  hirtaP  Pourtali^.     Fig.  K. 

In  height  the  s|>ei'inii>n  is  alH)nt  HO  nmi.  by  alx>ut  5.^  mm.  broad,  grayish  white  (alcoholic), 
much  branched,  flabellate  in  form,  the  smaller  branches  at  various  angles,  surface  rather  rough, 
granular.     Oaliclcis  rather  prominent,  I  to  \.f>  mm.  in  length  by  0.75  mm.  in  diameter.     Ca-nenchyma 


I  Tlh  fathoms,  fnim  rocky  bottom;  taken 
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cpindU'-HhaiM'ci  spicules,  often  r 


e.1. 


thin,  filled  with  various-Hhaped  warty  and  spinuloc 
dark,  homy,  cylindrical. 

Not  havinjt  a<ve!*i  to  the  original  cleflcriptioii  ot  this  specieM  there  is  mmie  doiiht  aw  to  "tB  exact 
identification,  tliough  it  would  eeein  to  be  more  nearly  allied  to  this  than  to  other  den:ril>e<l  species. 
In  case  it  ahould  be<'iinie  neceiwary  to  ^ive  it  spei'ifit:  r<eparation  I  woulil  propose  the  name  n>i»uti/erti. 

A  single Bpe<'i men,  not  i^erfect,  frirni  utationflOOT;  depth,  97  to  l2<lfathinnH;  <^ir»l  Imttimi;  dre<lp\ 
Jannary  20,  18fl9. 

MuriceUa  megaapuia  Hargitt.  iiov.  Hp. 

A  amall  fragment  of  a  Mingle  specimen  in  the  colleirtion  lias  charactora  mnch  resembling  thui>e  of 
the  genns  MuriceUa,  namely,  the  general  form  of  Ihe  colony,  thin  ct^nenchyina,  wmail  verruae,  large 
spiny  and  warty  spindlew,  the  lai^er  measuring  from  2  to  -1  tnni.  in  length.    It  would  also  seem  to  have 


affiniticH  more  or  less  (ilose  with  .1™,  nhicfly,  however,  in  the  nine  and  disposition  of  the  spicules.  In 
the  numerous  calyces,  ami  their  ohliijne  aspeet  upon  the  stem  and  branehes,  it  seema,  however,  quite 
unlike  the  typical  Acif.  The  verrnne  arise  frocn  the  axis  of  intem  and  branches,  not  at  right  angles,  ae 
seems  to  be  the  more  conmion  form  for  this  genup,  and  are  covered  with  a  series  of  much  smaller 
spiny  and  somewhat  warty  spindles  which  cover  the  apex  of  thecalicles,  forming  a  hoodlike  covering. 
In  height  the  fragment  is  about  70  mm-  The  axis  is  homy,  light  brown  to  almost  white  in  the 
(cmiinal  branches,  very  flexible.  Cienenchyma  very  thin,  almost  wholly  comprised  ot  a  layer  of  larpe 
spindle-shaped  spicules  arranged  huriKontally  longitudinally  over  the  axis.  Color  of  specimen  (alm- 
holic)  white,  spicules  all  i^olorlcHs.  It  would  seem  to  1>e  specifically  distinct,  the  very  large  size  of 
its  spicules  alone  l)eingsnffli'ient  tJ)  justify  Hpecirtc  sefiaration.  I  would  therefore  propose  for  it  the 
name  megatpina. 
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Kuriceai  flezuosa  Wrrill.     Vif.  F. 
il.iHnaoraiaJUm'Mi  Wrrill,. 

A  ."ingle  iipet-iiiii'ti  pn-scrA'til  jii  ali'ohol.     Colony  hraru'heil.  flabellifoni).  Iiraii<'he»<  xomewhat 
pinnate,  p'leniU-r.     \xm  horny,  dark  hniwii,  flexible.     Cipiienrlntiin  tliin,  i)ai'kuil  with  large  Hpinille- 
HliHpeil  HpiouUw,     OalicleH  verrudtonii,' rather  nnirornily  diw- 
triliultvl   uver  Hurfiu-e.      Height  of  colony  alxnit  UU   nini.  by 
aUiiil  40  mm.  bma'l.    Color  dull  Krayinh  white,    Spiciilt-H  lanm*. 
l)..iHby0.31  iniii.,O..i8l>y0.17mm.;  violet, 0.28  by  0.07  mill, 

Tabeii  at  niation  ilOT7,  off  (iallanlo  Rank,  by  timg\e; 
depth,  11)  isthomH:  coral  Hand  bottom. 

Eunicea  rouaaaaui  Milne-Fklwardtj. 
Plate  in,  Sfc.  1.     ■ 

A  single  Hpecimen,  incompletP.     Colony  somewhat  art>or- 
eBcent,  the  branches  lending  to  occupy  a  common  plane,     Kntire     Fm,  F.— Hpiniles  nf  jvuriva  ;i™io«,  x  M. 
i-oluny  heavy;  the  branches  thick  an<l  somewhat  club-shaped. 

.Specimen  about  21X1  mm.  in  height.  Diameter  ot  branchew,  10  to  18  mm,  AxiH  homy  and  rather 
massive,  of  a  dark-brown  color,  almost  bla<:k,  and  somewhat  flattened  in  plane  of  colony.  Calicles 
very  prominent,  the  outer  lip  projecting  into  a  horn-like  book,  upper  lip  almost  lacking.  Ccenen- 
c-hyma  thick  and  densely  packed  with  massive  tubercular  spicules,  varying  from  0.5  to  2.6  mm.  in 
length  by  0.2  lo  O.fJ  mm.  in  diameter.  Besides  the  latter  ones  of  the  ccenenchyma  there  are  smaller, 
clnb-shaped  onen  lyit^;  jnst  Iwneath  the  ectoderm  and  others  of  a  pale  purplish  color  about  the  axis. 

Plate  III,  fig,  t,  will  afford  a  good  general  idta  of  the  colony  as  a  whole. 

Euiiicea  cTa«sa  Edwards  &  Hiume.     Plate  ii. 

{Eantcraturgida  Ehr,;  /Yemuro  (ursrfrfa  Virrtll.) 

Several  specimens  of  this  specie*!  were  in  the  collection,  all  dry.  The  colony  is  lai^,  somewhat 
dichotomously  branched,  the  branches  long,  of  fairly  uniform  diameter  throughout,  and  tending  to 
occapy  a  common  plane.  Height  of  colony  from  300  to  500  mm.  by  about  half  as  broad.  Diameter 
of  branches,  8  to  in  mm,  Cceneuchyma  thick,  suberous,  hard,  Calices  rather  evenly  distributed 
over  entire  surface,  forming  rather  prominent  oval  cups  with  slightly  raised  border.  Polyps  retractile, 
the  tentacles  showing  plainly  within  the  calices.  Spicules  of  some  three  distinct  types;  (1)  Large, 
heavy,  tiiberculate  spindles  1.34  to  1.8  mm,  long:  (2)  smaller  spinose  spindles  1  mm,  long;  (3)  very 
small  purplish,  and  white,  tubercular  spindles.  0.1  to  0.13  mm.  long. 

This  species  would  seem  to  be  identical  with  Verrill's  Plej^aura  lurpda,  hut  in  its  general  aspects 
and  the  character  of  its  spicules  it  seems  distinctively  Eunicean,  and  1  have  so  designated  it. 

Plate  II,  Rgs.  l-tl.  will  afford  a  good  general  impression  of  the  t-haiBcter  tif  colimy  and  spicules. 

Eunicea  lufruhris  Ducb.  &  Mich.    Plate  ii. 

A  single  specimen  from  Mayaguex  Harbor.  The  colony  is  arborescent,  arising  from  a  single  mas- 
sive base  and  short,  thick  stem;  but  the  latu-rsoon  becomes  li«t  in  its  numerous  branches,  which  form 
a  dense  cluster  resembling  somewhat  a  mailrepore  coisl.  Entire  colony  about  400  mm.  in  height; 
color  dark  brown  or  nearly  black.  Diameter  of  stem  at  base  22  mm.;  branches  5  toS  mm.,  including 
tis  black,  horny,  very  hard  and  tough.  Ccenenchyma  thick,  suberous,  and 
I,  fig.  10.  gives  a  general  impreflsion  of  the  appearance  of  the  colony. 

Eunicea  loxiapina  Milne-Fxl  wards.     Fig.  G. 

A  single  specimen,  somewhat  imperfect.  Colony  sparingly  branched,  rising  fmin  a  calcareous 
l)ase.  Height  of  i-iiiony  almut  bSfl  mm.  Calicles  very  prominent  and  scatten-d  rather  ^iMirsely  over 
the  surface,  the  larger  having  a  length  nf  aUxit  4  um.  by  2  mm.  in  diameter.     Diameter  of  main  stcn. 
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from  3  Ui  4  iiiiii.  Color  in  ulcuhol,  pale  browu  tir  yulluwifli.  ( ii'iiein:hymft  moileriiU'ly  thick,  rather 
Huberoue  in  texture.  Axis  homy,  dark  brown  in  color,  lijfhttT  tn  terminal  portion.  Spii^ltv  of  tun 
mtherdistinctkindB:  (1)  I>ar|ie.  white  tuberculate ppimllef,  1  ti>2.l5min,  inlenttth;  12)  Hinall,  spinom-, 
anil  tuberpiilate  KpimJIes,  of  violet  color,  from  0.09  lo  0.20  inni.  in  length. 

F1(i,  Ci  shows  the  general  chararteriBticT  of  the  colony. 

Taken  with  tangle,  at  ntaliim  tiOiK);  iMral  iHittoni,  ileplli  i>f  Itt  tHlhoma. 


\.^^^    I 


-Colony  ol  f 

u»if«a  liuucp 

«-<.A 

iHlun 

taz«.    F1BL2-5 

ouler  layer 

Fig. 

i.  :^plnd1«  2.14  <0.S)» 

FlK.  3.  1.3S.. 

ng.t. 

0.10  mm.     PlK, 

lb.  0.20  >;  0.W 

mm.    Figs. 

«.  7,  n 

9.  V 

olcc  splmilEH  ••! 

Flex&ura  flexuosa  Laniour 


(KuHlcm 


Two  Hpecimenx  of  this  speciee  in  the  collection  are  quite  typical,  both  an  to  8izean<I  forTu,and  aliw 
aa  to  the  variation  i>o  characteriHtic  of  the  specit^.  Fri>m  eiaminatioQ  of  a  cooeiderahle  collection  ia 
the  National  Muauum,  I  am  able  to  verify  VerrillV  note  on  this  point  {d.  Bull.  Mua.  Comp.  Zool., 
vol.  I,  p.  35):  "Thia  specie*'  varies  greatly  in  fomi,  color,"  etc. 

Colony  ahrvbby  or  arborescent,  branchingandBiib-branching  rather  freely,  and  with  a  tendency  to 
occupy  a  common  plane.  Height  250  to  :!00  mm.  Stems  cylindrical,  from  5  to  It  mm.  in  diameter.  Axij 
horny,  black,  very  bard,  cylindrical.  CiPtienchyma  rather  thick  and  densely  packed  with  spindle- 
ebaped  Bpiculesof  some  three  types:  (I)  Large,  white,  tubercular;  (2)  amall,  purpllHh,  apinoee  fonns 
surrounding  the  axis;  (3)  very  minute,  annewhat  clavate,  npicules  close  beneath  the  ectoderm. 

Color  of  dry  specimens  vary  from  duH  chocolate  brown  to  purplish. 

Figs.  13  to  IK,  plate  iv,  give  a  goinl  general  idea  of  the  form  of  the  ci>lony,  an  well  ax  of  typical 
spieuleo. 


cb,  Google 


THK    ALCYUNABIA    Of    fOKTU    RK'O 


Plexaura  homomalla  Laiiioiinrnx.     Kit;.  H. 


Kxpvr.i 

!>everal  spei'iineii!'  of  thii<  apecies  were  mnlaJnfHJ  inthpi-olk 
(.'haracter.  Color  of  dry  apecimeti"  mostly  bl&ck  nr  very  dark  hni 
colonies  branch  prohiwly,  with  uliRht  tendency  to  occupy  h 
rammon  jdane.  The  branoha>  arii*  obliquely  from  the  base, 
but  soon  l>ecO]iie  vertical,  the  whole  colony  havin);  a  height 
of  from  2.^0  to  350  mm.,  with  an  ahnoet  equal  breadlh.  Thi- 
axis  and  oipneiichyma  are  quite  f-iuiilar  in  i-haracter  to  tlie 
former  speciew,  Ihoufch  the  rize  of  Mtem  and  liraiichef  average 
wimewhat  einaller.  The  caliclee  present  iiome  differences.  In 
/'.  Jlfniom  they  are  wholly  iacluded,  and  leave  pit-like  depres- 
niona,  which  thickly  cover  theentire  surface.  In  P.  homoinalki, 
while  the  <-alicle>i  are  also  included  and  vi^ry  numerous  aJjd 
I'Venly  distributed,  they  do  not  present  the  pit-like  depressions 
of  the  foiwer,  but  often  have  a  definite  raised  bonier  or  eiljie. 
Fig.  H  i^howf  characteristics  of  colony  and  i>f  spicukf . 

Flexanr&  craaaa  IVerrilt.  l 


1,  all  of  1he^^meKe^eralBiz«Bnd 
Like  the  |>r«-ceding  species,  the 


a  GlliH  i 


)«r;  Gorgoniajxmta.  EH|)«r: 
E.  &  H.J 


1  hei)(lil. 


ma|[nined. 


Colony  arborest.'ent.  about  IKMI  to  400  uim. 
BraucheH  not  nunieroiu,  but  somewhat  extendeil  ii 
plane.  The  specimen?  are  dull  yellow  to  liglit  clioL-oUte 
brown,  dry.  Axis  horny,  black,  hard.  Coiiienohyma  moder- 
ately thick,  very  friable,  the  surface  thickly  and  rather  uniforiLily  mvereil  with  the  pore-hke  calicleit, 
which  are  oval  in  outline,  and,  a^i  in  P.  Jiexutmi,  aredetinitely  depressed  below  theuurface.  Of  the  exact 
specific  relations  of  the  specimens  there  is  some  little  donbl. 

Plate  IV,  figw.  1  to  12,  show  (Eeneial  features  of  ci)iony  and  aleo  of  the  Hpii-idei^. 


Flezaurella  dichotoma  Dana. 


■KlIclKlumaVsp.:  < 


fl  ld]n[>.;  Wcraum  hetrropom,  Lfimx.. 


An  incomplete  colony  only  waw  I'lmtaineil  in  the  collection.  Stein  from  12  to  20  rain,  in  diameter, 
branches  smooth,  somewhat  club-shaped.     Color  of  dry  specimen  light  brown  or  clay  color. 

Of  this  very  common  and  well-known  specii-s  it  is  not  deemeii  necessary  to  give  figures  of  either 
i^ilony  or  spicules. 

Leptogrorgria  Bolitarla  Haniitt,  nov.  sp.  ?     Ki);.  K. 

In  the  collectii>n  were  several  spetimeiis  whicli  in  );eneral  aspects  quite  cloeely  resembled  the 
descriptions  and  flgures  til  Xi/iliiyorffM  tetncea  K.  A  H.  Th*y  were,  however,  very  much  shorter,  and 
wholly  devoid  of  the  purplish  border  given  tor  thai  species.  The  specimens  were  rather  slender  and 
ribbon-like  in  shape,  with  polype  arranged  in  a  row  along  each  mar^n  of  the  stem  and  quite  close 
together.  In  color  (alcoholic),  they  were  while,  with  a  hrown,  homy  axis,  the  whole  somewhat  flat- 
tened, as  shown  in  Fig,  K,  2. 

The  colony  measured  from  100  to  170  mm.  by  about  3  to  3.5  mm.,  and  is  wholly  devoid  of 
branches.  It  would  seem  to  arise  from  a  somewhat  Iteshy  creeping  disk,  but  while  several  portions 
nf  the  liase,  or  what  appeared  such,  were  contained  with  the  epecimens  in  the  bottle,  having  young 
|)oly])s  growing  upon  them,  ihrre  was  not  a  single  otie  with  a  definite  stem  attached,  the  latter  appar- 
ently having  been  detached  in  the  process  of  dredging.  The  spicules,  which  are  typical  Leplogorgian, 
vary  iti  form  and  size;  one  an  attenuate,  highly  tnberculate  spindle  0.12  to  0.16  mm.  long  by  0.03 
lo  0.0.5  mm.  thick,  the  other  scaphoid  in  shape  and  0.11  to  0.13  mm.  long  by  0.04  to  0.06  mm.  thick. 

In  8'>me  reepects  the  H|)ecimen  here  de»Tibed  resembles  Pourtales'e  dewription  of  Aein  KoliUari'i, 
Bull.  Oimp.  Zool.,  vol.  I,  p.  132;  but  the  "piculi's  are  neither  large  nor  scale-like.     Not  having  acre^ 
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to  Fonrtates'H  upei-iuit-iiH  ht  ligunst,  I  mii  tiiiuble  to  infer  whether  he  might  have  confused  the  )>piculet> 
of  some  other  fimii;  tlie  relative  wize,  fonii,  cidor,  etc..  l>eiiit!  eo  dosely  wmilsr  to  Ihoi*  under  con- 
Hideration  hh  to  suto^t  the  jiOHsihility  of  such  tonfusion.  In  caw  i^ui'li  were  Inie,  tlien  his  Arie  should 
iHN'iiMie   [jtptogiirgia;  it  otlierwice,   I  nh(iiil<i   propofe  that  the  present  s|)e(;iineii[^  be  uhristened  L. 


Leptt^oE^a,  sp.  T 

Only  a  very  omall  fragment  \>[  a  elngle  specimen!  evidently  of  this  j;«'nuti,  waa  coiitaineii  in  tlie 
(»llection,  too  small  to  warrant  any  definite  det«rmination  of  it^  xpeelfii^  affinities,  though  its  spiciilec 
in  general  form  and  size  would  seem  to  identify  it  with  L.  /oriWnnn  or  L.  hfbes.  Color,  brick  red. 
Taken  at  station  6062,  Mayajtuez  Harbor,  January  20,  1899,  hy  means  of  dredge,  from  a  depth  of  2.5  tn 
30  fathoms.     Bottom  sand,  mud,  and  shells. 
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Leptogor^a  virgTilata  E.  &  H.     (Fig.  K.  1.) 

Amouga  collectiou  of  Alcyonaria  obtained  by  Mr.  (ieorge  M.  Gray  wei*  HpecimenH  oi  thia  genue, 
probably  identical  with  /..  rirgitlata  V..  &  H.  Tlie  ap«cimene  are  from  Jamaica,  but  no  data  as  to 
depth,  bottom,  or  time  were  available.  Its  oi-current-e  is  therefore  merely  mentioned  as  a  matter  of 
inoideotal  interest.    Fig.  K,  1,  hIiows  (he  general  aspectw  of  the  colony. 

Oor^nin  acerosa  Pallas.     I'late  ni,  fig.  2. 

{Iterogurgia  accr-irat  l^lir.) 

Of  this  species  the  collection  cunlained  several  fine  specimens,  all  prejterve<l  dry.  They  varied 
in  mze  from  35  to  SO  cm.  in  height.  The  colonies  are  cjomplelely  branched  and  panicled,  the  branches 
regularly  pinnate,  rather  long,  slender,  and  flexible.  The  colonies  are  light  yellowish  straw  colored. 
This  i»>oneof  the  finest  of  theOorgonias.and  is  well  represented  in  Plate  ni,  tig.  2.  These,  with  othei 
species  of  Oorgmi'ia,  Ple-rnvra,  and  Ennicen,  were  taken  from  comiMcatively  sliallow  waters  in  the  bay 
of  Mayaguez,  though  no  specific  data  are  furnished  with  the  dry  specimenti. 

Qorgonia  flabellum  Linn.     I'late  ui,  fig.  ^. 
( RMpiilogorni'i  Jlabrllum  Vnlencknin'».  i 

Several  fine  specimens  of  this  species  were  taken  in  the  f^ne  locality  as  the  last,  varyi.ig  in 
height  from  30  to  00  cm.  and  in  width  from  20  to  40  cm.  The  form  is  typical  Habellate,  the  branches 
reticulate  and  coale«cent  in  the  most  intricate  way,  with  open  meshes  of  fairly  similar  size  and  form. 
Occasionally  accessory  branches  or  colonies  arise  from  the  otherwise  plane  anrfaces  and  grow  into 
structures  i|uite  similar  to  the  mother  colony,  which  is  distinctively  fan-shaped,  whence  the  popular 
term  "sea  fans,"  by  which  they  are  commonly  known.  Color  in  general  yellowish  brown,  varying  in 
places  to  pnrple. 

Omgonict  bipiunata  N'errill. 

fPli:nigiirffiahipin«alo  Vetrill.i 

In  hdglit  the  specimens  measured  110and350ntni.,  respectively,  by  alxiutSOto  150  mm.  in  width. 
They  are  of  characteristic  flabelliform  shape,  branches  twice  pinnate  anil  somewhat  coaleecent.  Color 
white  (alcoholic),  with  black,  horny  axis  showing  through  the  rather  thin  eienenchyma.  Spicules. 
Roughly  tubercutate  spindles.     Plate  iii,  fig.  4,  affords  a  good  general  impression  of  the  colony  as  a 

Taken  at  stations  6079  and  6088,  by  the  tantrle.  f  ••wi  depths  of  20  to  2:}  fathoms,  February  6,  1899. 

Antipathea  tristia  Duchassaing. 

A  single  specimen  of  this  species  was  taken  at  station  1070,  at  a  depth  of  220  to  225  fathoms,  from 
rocky  bottom,  by  means  of  the  trawl.  While  not  now  generally  recogniKed  as  a  true  Alcyonarian,  it 
may  be  briefly  described  in  this  coimection.  The  specimen  is  about  15  cm.  in  height  Polyps  closely 
contracted  upon  rather  slender  branches,  liaving  a  somewhat  spiral  arrangement  upon  the  stem.  The 
spines  are  sharp,  triangular,  qnite  as  figured  by  Pourtales  (Bull.  Mus.  Comp.  Zool.,  vol.  vi,  No.  4), 

Sykacuse  I'nivkrsity,  St^tcmhcf  J,  1900. 


cb,  Google 


DiBiiizccb,  Google 


BULL.  U.  S.  F.  C.  1900.  HARGnr  li  ROGERS. 


FIG.  1,    COLONY  OF  CHRVSOGOBGIA  DESBONNI.   FIGS.  2  TO  5,  SPICULES  OF  SAME  X  ABOUT  120. 


FIG.e,  COLONY  OF  ACANTHOGORG1A  ASPERA.  FIGS.  7,  8,  ORAL  SPINES  OF  SAME,0.717 
TO  1X)4  MM  IN  LENGTH.  FIGS.  9  TO  12,STEM  SPICULES,0.6e  MM;  0.64  MM;  0.21  X0.24 
MM;    0.34X0.20  MM,    RESPECTIVELY. 
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BULL.  U.  S.  F.  C.  tSOO.  HARGITT  &  ROGERS. 


^ 


FIG.  1,  COLONY  OF  EUNICEA  CfiASSA.    F1G.ST0  9, 

SPICULES  OF  SAME,    F1G.2,  1.3*X0.20  MM; 

FIG.  3,  l.aOXO.39  MM;    FIG.*,  1J3X0.125  MM; 

FIGS.  5  TO  6,  PALE  VIOLET  SPINDLES  OF  INNER  LAYER, 

0.31  TO  0.43  MM.  LONG;    FIGS.  7,  8.  9,  VIOLET  SPINDLES, 

0.16TO0.22  MM.  IN  LENGTH. 


FIG.  10,  COLONY  OF  EUNICEA  LUGUBRIS.    FIGS.  11,12,  TUBERCULATE  SPINDLES 
OF  OUTER  LAYER,  X  75.    FIG.  13,  CLUB  FROM  OUTER  LAYER,  0.35X0.15  MM; 
FIGS.  14,  15,  RED  SPICULES  FROM  INNER  LAYER,  0.31  AND0.16  MM.  LONG,  -i^cc  oy 
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I.  HARarm  ROGERS. 


I.  COLONY  OF  EUNICEA  BOUSSEAUII.  2.  COLONY  OF  GORGONIA  ACEfiOSA. 


3.  COLONY  OF  GORGONIA  FLABELLUM.  4.  COLONY  OF  GORqQNIl/'' 


i^^WdgJc 
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r.  C.  1900.  hIARGITT  i  ROGERS. 


FIG.  1,  COLONY  OF  PLEXAURA  CRASSA.  FIGS.  2  TO  12, SPICULES  OF  SAME.   FIG.  2,  WHITE, 
0.36X0-17  MM:    FIG.  3,  0.34X0.219  MM;     FIG.  4,  0,469  X  0.U9  MM;     FIG- 5,  0-45X0.25  MM; 
FIG.6,  0-34X0.24  MM;    FIG- 7,  0-265  X  0.117  MM;    FIG,  8,  0.14  X  0-1 17  MM;    FIG.9,RED, 
0.13X0O9MM;    FIG.  10,  RED,  0,125  X  0-09  MM;    FIG- 11,  WHITE,  0.72  X  0.1  MM;    FIG.  12, 
RED,  0.33X0.19  MM; 


"t>£S^ 


FIG.  13,  COLONY  OF  PLEXAURA  FLEXUOSA.     FIG.  14,  RED  THORNY  5PINDLE.0.36  X  0.093 
MM;    FIG.15,  RED  WARTY  SPINDLE,0.86X0,20  MM;     FIG.  16.  WHITE  WARTY  SPINDLE,C 
XO-19  MM. 
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THK  STONY  CORALS  OF  THE  PORTO  RICAN  WATERS. 


By  T.  WAYLAND  VAUGHAX. 


INTRODUCTION. 

In  the  followinjf  acc-ount  of  corals  collected  around  Porto  Kico  by  the  U.  S.  Fish 
L'omtiiissioti  steamer  Vlxh  llawh  during  the  expedition  of  18!)8-18itH,  I  have  used  a 
•■onsiderable  part  of  a  paper  written  for  the  Rojal  Leyden  (ieological  Muiseum,  entitled 
"Some  Fossil  Corals  from  the  Elevated  Reefs  of  Curavao.  Arube.  and  Bonaire."'  A.- 
that  paper  may  not  be  easily  accessible  to  all  of  those  into  whose  hands  the  present 
one  may  fall,  instead  of  referring  to  it.  the  necessary  data  are  republished  here. 

My  conclusions  regarding  synonymy  may  not  meet  universal  agreement  among 
studentt*  of  zoophytes.  The  number  of  species  recognized  is  very  often  a  function  of 
the  amount  of  matenal  studied.  My  guide  in  the  separation  of  species  has  been  the 
absence  of  intermediate  forms,  and  from  the  study  of  enormous  amounts  of  material 
I  have  felt  justified  in  uniting  previously  characterized  species  to  a  great«r  extent, 
probably,  than  any  other  student  of  West  Indian  corals;  but  I  have  recognized  that 
the  species  can  often  be  divided  into  considerable  numbers  of  fnrmip  or  vfirietiex  and 
have  correj*pondingly  treated  many  of  them.  By  means  of  the  notes  on  the  material 
from  Porto  Rico  and  the  profiLse  illustrations,  one  should  be  able  to  know  precisely 
what  particular  varieties  or  forms  of  the  species  have  been  collected  and  studied. 

The  following  table  gives  the  numbers  of  the  stations  at  which  the  species  were 
i-oilected  and  the  depth  and  character  of  the  bottom: 


CRryophj-nia  berterlana  DuchaMiliigl 

CyMboceras  portorlcpnalB.  >p.  nov 

,    Paracyathni  de  HUppU  Dur&ainliiR  &  Mlcheli 

D«ltoc]rBUinslUllcug(HIcheloUl)  

I   Ocniinadl' — ' ''  — 

Azlielisar 


upenilatM.-Edw.  &H) 

mlrabUla  I  Dachamlni  &  Mlf 

lii>in&anrfrile8(Unii.)1  fount 


Cladocon  nibiu(!iil&  (LeSueurl 


I    AnnniirUi  wlltarlaT  tax,  porU>rt<-«nd>i,  t 


V,  lb  H '  Not  given. 


ttrellonnis  M.-Bdw. 
f11&  aoTopoTA  (Unci.}  var 
[resnmlEBperl^.. 


I    pUtygyrB  vfri<lls(Le8neQr) 

SMerutnA  mdiuia  (t^llu) 

I                        HlrleivaCEIIfB&Solander).. 
'   Ag»ricf»  elephantotra  (P«I1m) 


cailletl  (i>uchuBalng&U<cl 

rU"  crlapft  Ponrtal^ 

--'--■-  '"■■i.)««.(ronnaoe 


h>rilei  poriiTK  (Pallu)  forma 
i    Porltexniarvoideii  LAmarck... 


i&v 

Mayaguez 

Playa  <1e  Pnncc 


SlalloneOBO 

.....do 

BtalioDflOTS 

Station  «069 ■ 

Culebra  . .' , 

Mayagiiei.  Culebra , 

Culebra.  Enwnnda  Honda  .'. 


.Sand,  mud.  si 

Dei. 
Coral  aand. 
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In  the  arrangement  of  families  I  have  followed  Verrill  quite  closeiy.ashis  cksKi- 
ticatioii  aeems  the  ino«t  -satisfactory  in  many  respects.  The  neiv  family  names  which 
aiT  pi-opo8ed  are  for  the  most  part  necessary  changi>a  of  old  names,  hia  general 
scheme  being  followed. 

The  plates  are  from  photogi'aphs  by  Mr.  Levin  C  Handy.  The  drawings  for 
the  other  figures  were  made  by  Dr.  J.  C.  McConnell  and  Miss  Florence  Wieser. 


UI.S  :USS10N  OF  SPECIES. 

Class  ANTHOZOA. 

Order  ACTINL^E. 

Suborder  BCLERACTINXB. 

Family  CARYOPHYLLID/E  Verrill. 

OflQQi  CABTOPHTLU&  Lanunik,  ISOl. 

Carjropbrllia  berteriana  Duchaseainir?. 

IBSO.  llm/nphyaia  berleriiiia.  ItMrtuvnnUig.  Anini.  Karl.  Ant,.  l<.  l^. 

Caryophylllnfaruumi.  Poiinai.--..  Bull.  Mub.  r.iiDp.  Zool..  vol.  1,  Sn.  fi.  p.  113. 
18TL  CarnophyltiafnrmaHi.  PoiirliiltR.  ill.  Cat.  Mux.  Comp.  Zno1„  Nu.  iv,  p.  7.  pi.  i.  Hji,  lii;  iiln>  ('.  brrtniawif.  fbld.  p.  .1. 
ISTI.  CnTgoph'^in  tirrtnl-'iia.  l'nurtBli>K,  HI.  Cnt.  Miu.  Onmp.  Znal..  Xo.  viii.  p.  Si.  pi.  vi.  Hri.  1.  2. 
IR78.  Caryaiikyaiafurmaiai.  roiinnkV,  Bull.  JJiis.  Cjimp.  Zonl..  vol.  V.  So.  »,  p.  199, 

Carytphtiain  liairriaiin.  Poiiital^  Bull.  Mun.  Cnmp.  Zool..  vol.  V[,  No.  4,  pp.  96.  99. 
1881,  mrj/n(ift!if(in  bfjiirinun.  Mowley.  l>WTW^'ii  ConiK  rh«tleni(ft  Beiifirti'.  p.  IM. 

A  Hinglo  young  specimen  of  a  l'ptH■ie^'  o(  Ihrimpbylli'i  was  obtained.  C  lierieriana  is  apparently  the 
only  Hpeciefl  to  which  it  can  lie  referred.  The  iiirrH-tneM)  of  the  ideiitilication  in  not  quite  positive, 
and  therefore  the  name  al)ove  in  followp"!  by  a  question  niark.    l.ocality  not  (riven. 

0«niu  PAEACTATHQ8  HUiw-Bdwardi  *  H«in«.  1B4S. 

FaracyatliuB  da  fllippii  Um^haMninf;  &  Michelolti.     I'l.  i,  &)0'.  1,  In. 

I'arofifilhiu  dp JUippil.  ttnehiaxmiruf  ii  M  li-lidolli,  Mi^ni.  Ointll,  Ant.,  p.  tW  |»[  reprlnii.  pi.  ix.  Hf^.  •!.  A. 

hininiatkimd'jillpfiii.  niichiwwinE  ><;  Mlrht'll'ill,  Sup,  W-tti.  Corall.  Ani,.  p.  BS  (of  re|irimi. 

Ptmctfn/AMTOV"''",  I'liiirWlli-s,  Bull,  Muy.l'om]..  Zo<)l..  vol.  I,  No.  7,  p.  IM. 
IWl.  Parariiaaami'f'rl'u.  l-imnnlM  111,  <■«(,  Mils.  <'oinp.  Znil..  No.  iv,  p.  ll.pl.  V[.  Hip-.  U.  la.  13. 

IVraryathtit  ilfJUijipii,  Pniinnliv.  111.  iM.  Miik.  <'iin>p.  Zoiil.,  Na  vin,  p.  :IH, 

l\imriiniliH*  rasJfTiHt.  Stiiclcr.  MotmihIht,  Akiul.  Wlown.  Berlin  for  1177,  p,  (S-Jk, 

nimrynthv*  rlr  JllipiiH.  I^irtal^  Bull.  Mim.  Cnmp,  Znol..  vnl,  v.  No,  9,  p.  200, 

rnnifyathn»  ilrjUiyiiii.  HonrtalCs.  Bull.  itn*.  rnmp.  Znnl..  vol,  vi.  So.  I,  pp.  SH,  Itfi, 
1S»I,  /MmrjMrtai  rf*-.ilMpp''.  Mo«elcv,  T>wp*<«i  CiitalK.  ('hnllciurcr  Bepons.  p.  141, 

Two  specimeni'  of  this  common  West  Indian  specief  were  obtaine<l  from  ;?taliriu  606^,  Mayagnex 
I  larlxir,  and  utalion  11075,  Btxti  IMeta,  I'oiiit  (juaniquilla.  Botli  are  young  and  neither  is  v«ry  good, 
Bathymetric  occurrence,  H)  to  30  fathoniH. 
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0«niu  CTATHOCEKAt  Hoaalar,  18B1. 
Cysthoceras  portaricenEis,  sp.  imv.     PI.  n.  tiifs.  I,  hi.  \l,,  h: 

Coratium  attacheil  hvB  birly  larRe  ba-f,  from  which  an!*.'sa  rather  Ioiik.  tlii<;k.  xi out,  bent  pe<]kel. 
Caiiw  elliptical  in  cmm  section,  (irwittr  diaitieti-r  <if  wilice,  9.3  iiitn.;  letwer  diameter  of  cali<*,  7.5 
mm.;  height  of  coratlum,  22. i>  mm.;  );reati'r  ilistani'e  acrmix  area  of  attuchment,  7.5  mm. 

There  is  no  distii^utshaible  upitheiiil  iioat  on  Iht;  outride  of  the  coral  lum.  Coi'tir  correapoDd  to  all 
septa.  Near  the  calice  they  are  i|uite  prominent  and  sliow  three  ilifferent  sirxfti;  a  few  millimetere 
below  the  calicukr  mai^'n  they  are  not  pminineiil,  l)eiu|{  reprvHenttil  by  K'^nulatiiinH  in  rowH  very 
slightly  or  not  elevated.  The  <'y[-lesof  aiettv  may  l>e  indistinct  or  thosi-  cnrrenpondiiitc  to  the  firHt  and 
second  cycles  of  septa  may  be  mmewhat  lar^r  than  thnse  iiirrex|KindinK  to  the  third  and  fourth. 

There  are  four  cycles  of  septa,  in  six  wysteins.  The  nie:nljeT>"  of  the  firHt  and  second  cycles  project 
considerably  above  the  upper  inarKin  of  the  eoralluni  wall,  arc  nearly  e(|uai  in  siie,  those  of  the  first 
cycle  being  slightly  larger,  and  extend  inwanl  to  the  columella.  The  memtfertj  of  the  third  cycle  are 
considerably  smaller,  and  those  iif  the  fourth  cycle  are  very  small.  The  inner  mat^cins  of  the  septa  of 
these  two  cycles  are  free,  i.  e.,  no  septal  groups  are  formed.  The  septal  margins  are  entin;  or  micro- 
scopically dentate.  The  ornamentation  of  the  septal  faces  consists  of  tine,  more  or  lesa  elevated  striie, 
along  which  granulations  arc  arranged.  The  striiedivei^  inwardly  and  outwardly  from  a  vertical  line 
corresponding  in  position  with  the  wall.  The  stri«  on  one  iiide  of  a  fHjptal  (ace  alternate  with  those 
on  the  opposite  side,  thus  giving  the  edge  ot  the  septum  a  transversely  zigzag  character.  The 
granulations  on  the  septal  faces  are  low,  and  besides  being  placed  along  the  striw  are  arranged  in 
curves  parallel  to  the  septal  margins.  The  inner  margins  of  the  septA  fall  perpendicularly  to  the 
bottom  of  the  calice.  There  are  no  pali.  No  endotheca  of  any  kind  was  observed,  but  the  base  of 
the  corallum  is  filled  up  solidly  with  internal  calcareous  deposit. 

The  calicular  fossa  is  deep  and  narrow.  The  columella,  which  projects  somewhat  in  the  bottom 
of  the  fossa,  is  well  developed,  is  eompresKed  elliptical  in  transverse  outline,  spongy,  and  apparently 
essential.  It  appears  to  be  made  up  ot  several  twiwied  ascending  trabeculie,  that  have  fused  one  to 
another  and  to  the  inner  ends  of  the  first  and  second  cycles  of  >epta. 

From  station  6051,  off  entrance  to  San  Juan  Harbor,  Old  Fort  SW.  1  W.,  IJ  miles.  Bathymetric 
occurrence,  43  fathoms;  bottom,  sand,  mud,  and  shells.     Type,  No.  lWi.33.  V.  S.  Nat.  Mus. 

I  have  been  unable  lo  find  any  desi^riptioii  oi  a  cora.  corresponding  to  this  in  the  lit«rsture  on 
the  recent  deep-sea  corals,  and  therefore  propose  a  specific  designation.  In  view  of  the  great  amount 
of  study  that  has  been  put  on  the  West  Indian  deep-sea  species  by  such  excellent  workers  as  PourtalSe 
and  Moseley,  it  was  a  surprise  to  find  a  tiew  species  in  the  Porto  Rican  collection. 

Moeeley  proposed  the  genus  Cgalhocrra»  for  two  species:  ' '.  rornu,  from  off  the  mouth  of  Rio  de 
la  Plata,  600  fathoms,  and  off  Twofold  Bay,  New  South  Wales,  120  fathoms;  and  C.  nibacfm.  off  the 
Ki  Islands,  129  fathoms.  He  remarks:  "This  genus  is  formeil  to  receive  two  species  which  might 
be  placed  with  De»inoph;rHum  if  they  had  not  columellas  in  every  respect  resembling  those  of  the 
Caryf^hyUittt."  '  Before  the  specimen  above  ilescribed  was  cleaned  I  thought  it  was  a  Dumophijllum, 
and  before  I  discovered  there  were  no  pali  I  thought  it  was  a  (hryophylliii.  The  presen*  species  is  so 
distinct  from  each  of  those  liescribed  by  Moseley  that  there  is  no  need  to  point  out  specihi-  differences. 
It  resembles  more  closely  '/.  rubcKout  than  C.  cithv,  but  ('.  j-w'b-wotw  jiiwsesses  live  cycles  of  sepia 
besides  other  differences. 

I  do  not  feel  certain  that  Cyathocerag  is  entitleil  to  hold  rank  as  a  good  genus.     It  is  extremely 
close  to  CeraMivckui,  as  represented  by  C  duodteimcimiahw  (Goldfuss) ,  the  difference  between  the  two 
genera  consistii^  in  Certdotrochta  having  a  pointed  or  small  baae,  whereas  fyithoi-emi'  possesses  a  rather 
Urge  base.    Even  if  they  should  be  united,  they  may  for  the  present  be  kept  separal*. 
OMiiit  DELTOCTATHUS  UUe-Edvardi  k  Balme.  184S. 
ZtoltocTftthuB  italicua  (Micheiotti).     PI.  i,  figs.  2,  2".     (Copied  from  Lindstriim). 
One  dead,  worn  specimen  of  this  species  was  obtained.    It  is  the  variety  rnlcir  of  Pourtalis, 

_  six  horns  corresponding  to  tbe  six  primary  septa.' 
From  station  6067,  Mayaguez  Harbor.     Bathymetric  occurrence,  fl7  to  120  fithoms. 

>Dee|>.BeaConlB,  ChBlleugciReporls,  Zonl..  vol.  ii.  pi.  vti.  ISHI.p.  IM, 

•PourtiOi^Bull,  Mu».Comp.  Zool..  vol.  vi,  No.  i.  IHW,  p.  102.  pi.  i,  flg.  6.  Moseley,  Deep-Ses  C^ralB,  Cballeneei 
Repotn.  p.  Itt.  lower  two  flgUTM,  "Slell&te  vu-lely  of  I'ounalte." 
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BULLETIN   OF   THK    UNITED   STATKH    FISH    COMMISSION. 
Family   UCL'LINID.-E   Milne-Edwards  &  HaJme. 

0«nu  OCULIHA  Lamutk.  1816. 
Oculinft  difiViBa  f.Ainan'k  7  var.     PI.  i,  ligH.  5,  5n. 


p.  Zool..  rnl.  VII,  pi.  in,  (lira.  10. 11. 12. 

A  numlH-r  "f  Hpedmens  of  this  spcpiet*  arc  in  the  collection  from  Btations  8097,  off  Humai.'aii, 
village  of  Huniagao;  60S7.  off  Culebra,  Point  MiiU  liKht-hoiia-;  6092,  off  Vieques  [Kland,  ('nlehritnF 
lig))^holv>e;  AOiKi,  off  Culebra,  Culebrilais  lifcht-houiK'.     Balhymetric  occairence,  10  to  16  rathoDiK. 

These  Hpeeiinens  differ  from  the  typical  iliffima  by  having  the  branches  more  attenuate  am)  more 
slender;  one  branrtilet  uieaitures  2  cm.  between  bifurtaitions,  and  poeseasen  a  diameter  of  only  3  mm. 
The  appearance  of  the^  fpeciniens  Im  eo  different  Emm  the  usual  diffiua  of  the  Florida  reefs  that  1  at 
first  thought  them  a  diptiiict  ejiedes,  but  a  stmly  of  the  splendid  siiitew  of  specimens  in  the  United 
States  National  Museum  has  caused  me  to  l>elieve  that  they  may  l>e  only  varieties  of  the  same  thing. 
I  doubt  very  much  if  fhtdina  paUaa  Ehrenl)erg  can  l)e  kept  separate,  in  spite  of  what  at  fliTt  appear 
important  differences.  This  mi^eeti<m  is  liased  upon  studies  of  Rhrenberg'a  types  and  the  material  In 
the  United  Statej-  Sational  Museum.  The  only  difference  l>etween  the  Porto  Rican  specimens  and  0. 
pallenK  consists  in  the  corallites  of  the  latter  being  not  eo  prominent  as  those  of  the  former.  The  paii  of 
the  Porto  Kican  specimens  are  the  same  as  in  (J.  itaUenr.  The  same  is  true  of  the  cost*.  As  yel  I 
have  not  studied  sufficient  material  to  have  a  definite  opinion  about  the  relations  of  the  species.  The 
data  pteliminary  to  the  revision  of  all  the  West  India  species  of  Ondina  have  1>een  aiiaimulat«d,  hut 
an  opportunity  for  working  them  out  has  not  yet  come  to  hand. 

Family  STVLOPHORID,*  Verrill. 

Qenni  *»tntT.T*  ttUne-Edvardi  ft  Haima,  1$4».     ( +  HABKAae  Miliw-Bdmrdi  k  Kalnu,) 

Type  species:  Aihelia  myriaiin-  Milne-Edwards  &  Haime. 

Type  species  of  Madraci»:  Mndrnrit  ngperula  Milne-Edwarde  &  Haime. 
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I  am  unable  to  discover  any  criterional  diftereni^s  for  the  separation  of  Axhelia  (subsequently 
spelled  Axiikflia)  tram  Mndraci*.     Milne-Edwards  &  Haime'  in  speaking  of  the  species  of  .WtufrnctJi state: 

"  Elles  reprfeentent  dans  cette  division  aberrante  les  Aj'lieliii,  de  la  familie  de«  Oculinidex,  ayant 
des  cloisons  et  une  iMlumelle  i,  pen  pi^  semblables;  mais  leur  c<enenchyme,  qnoique  tr<^  den^,  eft 
d'une  structure  <liff^rente,  et  les  <-hambres  des  polypi^rites  ne  tendent  pas  H  se  remplir  par  I'envahis)^- 
ment  du  tissu  mural." 

The  only  tangible  difference  is,  In  Axhelia  the  visceral  chambers  fill  up  by  the  encroachment  of 
the  wall,  while  in  .Vai/niWn  "the  chamberB  of  the  i^rallites  <to  not  tend  to  become  filled  by  the 
invasion  of  the  mural  tissue,"  but  this  is  weakly  expressed.  In  young  i^lices  of  Aj-lwlia  the  visceral 
chambers  are  open,  but  they  are  filled  in  older  (;ali<!es.  The  ligure  of  MadrnfiK  aiipmila  given  by 
Milne-Edwards  &  Haime  are  from  a  young  specimen.' 

Axbelia  asperula  (Milne-Edwards  &  Haime).     PI.  i,  fig.  4,  and  PI.  xvii,  fig.  2. 

IMS.  Madraci'  lup-TiiIa.  Milne- Ed wardK  &  Halmc,  nom.  atirl.,  Compl.  Rend..  1.  XXIX,  p.  70. 

inW.  Madrofit  ,upeTHla.  Mllne-EdwaniN  d:  Hklme.  Ann.  Sci.  Nut..  Sl^Dicn^r..  Zool..  t.  iiii.  p.  IO0.pl.  iv.  age.  2.  2a. 

IH57.  Itadmfitiuijfnila.  M11ne-I!dwiirds&  HHimi;.  Hint.  KhI.  CitnJt.,  I.  ii.  p,  1S9. 

1871.  MadriKll  arp-ruln.  PourUlfv,  111.  I'aL  Mu*.  Comp.  Zool.,  No.  iv,  p.  27. 

1880.  Madradt  lui^mla.  Pomtal^.  Bull.  Hub.  Comp.  Zool.,  vol,  vi.  No.  4,  p.  lOS. 

Several  specimens  from  station  (t087,  off  Culebra,  Point  Mnia  light-house,  agree  with  both  the 
figures  and  the  defloription  given  by  Milne-Edwards  &  Haime,  except  that  the  catice»  are  smaller, 
slightly  less  than  1.5  mm.  in  diameter.     Bathymetric  occunence,  ISJ  fathoms. 

'Ann.  Scl.  N«t.,  Memesir..  t.  ini,  1850,  p.100.  'Ann.  Scl.  N»t.,  L  sup- dl..  pl,  IV,  HgB.  2,  2* 
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Axlielia mirabilis  (PivhassainK &  Mii'helntti).     PI.  i,  %.  8,  8a. 

IWI.  Stvlophora  mlnMlii.  DuchuaKln^  &  Hichelotti.  M^m.  Corall.  Ani..  p.  62  Icif  rpprlDI),  pi.  ix.  Ogt.  «.  T, 
1K4.  AmMin  iHiroMd.  i^HirUl^,  111.  Cat  If  ub.  Cump.  Ziiol..  \'o.  Vlll,  p.  4i.  pi.  VIil,  Rg.  4. 
I>W.  AjoluHa  minMtit.  Paurwl^.  Ball.  Mus.  Cmnp.  Znnl..  vol.  n.  No.  4.  p.  lCr7. 

A.  single  apecimen  of  thin  Hpeciex  wan  obtaine<l  Mfta.\iiinW(>\,  off  entrani^c  In  San  Juan  Harbor,  in 
4^^  fattioms  of  water. 

Pourtal^g  has  lulled  att«ntion  to  the  spenilio  iiientity  of  tiijlopliiint  iniraiiilir  PufhasBatng  A  Miche- 
lotti,  .Slylophora  dumetuna  Duobattwing,  anii  what  he  had  previously  iilentified  as  Axnhdm  mijriatleT 
Milne-Edwards  &  Haime.  He  seemi^  doubtful  conceniing  his  own  Axubelia  irAmnitni.'  We  have 
Kood  suit««  of  epecimens  in  the  United  States  National  Museum,  bo  I  do  not  hesitate  to  include  Axoheiia 
trkrammi  also  in  the  synonymy  of  mirabUu.  I  can  discover  no  criterional  rharacters  from  the 
deecription  or  Bgore  of  Ax.  mgriiater  by  which  the  West  Indian  Bpecies  can  be  separated  from  it.  The 
branches  may  or  may  not  be  very  coalescent.  But  as  the  original  locality  for  ■myncuiUr  is  given  as  the 
East  Indies,  and  as  I  have  not  studied  the  type,  I  have  followed  Pourtal^  in  giving  the  name  mimbUi* 
to  this  West  Indian  sjiecies.  The  AiMia  lieraeii*  (Lyman)  m  a  different  Bpecies.  Some  specimens 
in  the  United  States  National  Miuteum  from  off  Arrowsmith  Bank,  Yucatan,  130  to  167  fathoms,  Cat. 
Xo.  1D279,  are  interesting  because  they  show  on  the  same  specimen  both  striateand  echinulate  ccenen- 
cbyma.     The  ecbinulations  may  be  tall  and  coarse,  or  delicate. 

The  principal  difference  between  the  specimens  here  referred  to  atiperula  and  thoee  referred  to 
mirabiHs  consists  in  the  branches  of  the  former  being  not  xo  attenuate  as  thoRe  of  the  latter  upecies. 

Family  EUSMILID.€  Verrill. 

0«nu  UAHSBINA  Lamarall,  1801. 

Type  species:  Meandrina pectiiuila  lAmarck  (=  ifiidrfpora  mrmndritrii  Ellis  A  Solander,  Nat  Hist. 
Zooph.,  p.  181,  tab.  ■iLviii,  fig.  1). 

im.  f.  Vcn..  p.  «l-2. 

^aVargtiKXt..  p.  68. 

1S15.  Mrandra  (p«ib),  Oken.  op.  dL.  p.  70.  pi.  ii,  second  colnnm,  bottom  fljf.  (=  pi.  iv  a,  Equr,  rortiuwd). 
18IS.  JTrandriaa  (pare),  Laniorok,  Htal.  Nat.  Anlm.  n.  Verl..  I.  u,  p.  2+1. 
IS4S.  Clenophyaia,  Dsoa,  Zooph.  Wilkes  Exp).  Rxp,,  p.  169. 

1MB.  CIowpftjiHfa.Mllne-EdwantoAHalmf.  Ann.  Scl.  Nat..  8i*in«M>r..&)iil..t.  .1,11.276. 
1K>I,  ttatKia,  Mllne-Ednardn  &  Hnlmc,  Arrh.  Miu.  HM.  Nal..  I.  v.  p.  56. 
ia&7.  ftninin.  Ullue-EdwaMi"  &  Halme.  Hist.  Nat.  ('i.rall..  t,  ti,  p.  206. 
ISM.  Ftftinia.  Danran,  Jour.  Linn.  Hot.  l»ndon,  vol,  xviu,  p.  RU. 

laao,  MeaadriMi.  Schicelgger.  Uanilb,  NatucBCWh.,  p.  420, 

IHIL  irntixtWna,  DftllB,  Zoopb.  Wllkrs  Expl,  Elped,,  p.  2m. 

IMS.  tltaitdrina.  Mllne-Eilvardn  &  Halme,  (TompteH  Rcniliia.  t.  xxvii,  p.  49S, 

1667,  Meandrina.  Mllne-Edwartu  &  Haime.  Hliil.  Nat.  <Torall.,  1.  ii,  p.  SHU.    Not  MrandrtHa  of  siib«equent  authon. 

This  name  Meandrina  has  lia<l  a  perplexing  and  exasperating  history.  When  l^man'k  proposed 
it,  he  included  only  one  Bpecies  in  the  genus, 'njf erring  at  the  name  time  to  a  figure  by  Ellis  A  Solander; 
this  species  is  Meandrina  pfetiiiala  of  l,:aman'k,  the  Madre/iorti  maiandriUi  of  Linnieus  ajid  of  Ellis  A 
Solander.  Thia  species  is  the  tyi*  and  it  can  not  be  supplanted  by  any  other.  In  1815  Oken  prop<ise<i 
the  name  Pectinia  for  a  genus  iti  which  he  included  two  species,  Menndrhui  pirliiuita  and  Mndrejxrw 
laduca.  In  the  same  work  Oken  used  Mmandra,  which  waa  defined  "Mfindimgen  als  Furchen 
vielfaltig  hin  und  hergewunden  wie  himwindungen,  unverxweigt,  inKlumpen."*  He  include^l  in  the 
genus  if.  nrwjta  {^Manieiwt  areoUitu  (Linn.)),  and  M.  mavndnte*,  which  he  divides  into  two  varieties, 
(a)  Gemeines  Himkorall,  Malrtjmra  mirniidriUK  PallaM,  Inhifriiilhifiirmiii  [Jnn.  Blatter  gezihneil.  Das 
gewohnliche,  dasmanin  Kabinettenantrifft."  ThiB  is  partly  Diplorin  lahyrialkif<inni»,\n\tqiate»m\y  m 
oonsidentble  number  of  species  are  here  confused.  "(fi)Irrgarten,  if.  lahi/riiithifnrunt  Pailas,  iiiteandriltii 
[inn.;  Blatter  ungeiahnelt,  Sehr  selten,  Amerika,  auch  im  Mittelmeer,"  u.  b.  w.  This  is  Afeandrtna 
nueondnlra  (Linn.).     "Hieher  Matrepora  gyrosa,  dredaifa,  nntatie." 

■Ball.  Hna.  Comp.  Zool.,  vol.  ti.  No.  4.  i)(NO,  p.  107.  ■Lebib.  Nature  i  p.  TO- 
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The  figure  i^ven  by  OkeD,  pi.  ii,  secunil  <.-olumn,  )x>ttom  figure,  u  a  (npy,  somewhat  reduced,  of 
EepeHB  pi.  IV  A,  which  in  Madrepom  miamdrila  Liiin,  =  .tff«iirfn'nn  niieandrites  (Linn.).  I  think  it 
best  to  consider  the  fibred  specieK  as  the  type  of  the  fcenus.  ThiH  would  make  Mteandm  Oken  a 
synonym  of  Meandrina  Lamarck.  Latnaitrk  in  1816  included  nine  apecies  in  his  .Veandrina,  the  last 
one  being  the  Sfadreporafiloffrana  of  Esper  {=rliFi)»a  of  Ellii<  &  Solander).  Dana's  Ctmophyliia  covers 
precisely  the  same  ground  aa  Lamarck's  original  Mmndrina.  in  1848  Milne- Edwards  &  Haime,  in  the 
Ann,  Sei.  Nat,  t.  x,  uxe  CtetwphyUia  for  Lamarck's uri^nal  Meandrina  (following  Dana),  and  in  the 
Comptes  Hendus,  t.  xvii,  make  ^of/nrna  the  type  of  Meandrina,  i.  e.,  they  ignored  the  Syat^me  des 
Animaux  sane  Vert^bres  of  ISOl,  and  selected  as  the  type  of  the  genus  the  last  species  i^erred  to 
the  genus  in  Lamarck's  Histoire  Naturelle  dee  Animaux  sane  Vert^bres  of  1816.  In  1851,  in  their 
Polypiers  des  Temuns  Paltozolques,  Pectinia  of  Oken  replaces  their  previous  Ctenopkyllia;  the  same 
course  is  followed  in  the  Histoire  Naturelle  dee  Coralliaries  in  1867. 

The  type  of  Maaidrina  being  fixed,  we  can  make  disposition  of  the  other  namee.  First,  as  to  Pedinia. 
Since  two  species  were  originally  included  in  the  genus  by  Oken,  one  of  them  mun  be  the  type.  The 
species  ptdlnula  can  not  be  the  type,  because  it  was  already  the  type  of  Meandrina;  therefore  laduai 
must  become  the  type  of  Peetitiia,  and  Tridacophyllia  of  Milne-M wards  &  Haime  muBt  become  a 
synonym  of  Pedinia.  Mxandra  becomes  a  synonym  of  Meandrina.  Ctmophyliia  is  an  exact  synonym 
of  Meandrina.  A  new  name  must  be  used  for  what  Milne- Edwards  &  Haime  have  called  Mieandrina. 
The  name  Ptalygyra  of  Ehrenbetg,'  which  has  not  been  used  by  subsequent  authors,  is  available. 
This  name  is  fully  discussed  later  in  considering  the  species  referable  to  it. 

Theee  changes  in  the  names  are  unfortunate,  but  they  can  scarcely  he  avoided.  They  may  be 
arized  thus: 


lle&adriii& mee&tidritea  (Linn.)?    Young.     PI.  in;  PI.  i 

laiiiB.  SysL  Nat.,  ed.  x.  p.  7M. 
17SG.  Madrqhrramsandrilet.  f^lUu  (as  applied  toeeba,  t. 
tabvrtnthlca.  Pallu    (doh.Udd^ub).  o| 
Unnieus. 
Xailnpora  lamtUota,  Humphreya,  Mm.  Caloan..  p.  fle. 
Meandrina  pMinaia.  Lamflrck,  Syel.  Anlm.  s.  Vert.,  p.  372. 
FalinlapeeUnala.  Oken.  Lehrb.  Nstutge«ch.,  p.  <8. 
Maandra  latr]/rinlA(foniili,  It,  Oken,  op.  cit..  p.  TO. 

Jfonlcino  lachvphylla.  Ehrenbenr.  Cor.  RMb.  Meet.,  Abbandl.  K-gl.  Akad.  Wtm.  Bpriln  for  1W2,  p.  SW. 
CltnoplijilHa  nimniirilri.  Uena.  Zooph.  Wllkex  Exp).  Exp.,  p.  170.  pi.  xiv.  Sg.  IS. 
CtenophgUia  quvilrala,  Dana,  op,  pli„  p.  170,  pi.  xiv,  ttg.  14, 

Frctmla  toBandritet.  MllDe-Edwarda  &  Haime,  Arch.  Mm.  HIhI.  Nil.  Paris,  i.  v,  p.  &T. 
Fediata  quadrata,  Ullne-Edwsrda  &  Halme.  op.  aup.  clL.  p.  57. 

Ptxtinio  AiiHrha,  DuchaoalnK  &  MlchelotU.  Him.  Corall.  Ant.,  p.  (X  (of  Teprial).  pi.  ix.  He.  16. 
pKitnia  ttegani,  Duchaaaalng  &  UlchelotU,  op.  sup.  cit.,  p.  S6. 
pKllnia  earHicea,  I>uctia8Hatng  ii.  Mlchelotll,  op.  Jam  cit..  p.  ST. 
Xanieiiia  areokUa,  A.  AgMaii.  Bull,  Una.  Comp.  Zool.,  vol.  xx,  Hn.  H,  pi.  in.    Non  KaniciHa  arrolala  (Ltnn.). 

CtenophyUia  profunda  and  padtyphylia  Dana  (184S)  probably  should  be  included  in  the  above 
synonymy.  Twelve  apeciee  of  Meandrina  {Pecttna  auct. )  have  been  described  or  named,  viz,  mteandrite* 
by  Linnseua;  lameliota  by  Humphreys;  peclinata  by  Lamarck;  paehyphylla  by  Ehrenberg;  iiuadrala 
and  profunda  by  Dana;  bratUiengit,  dana,  and  seba  by  Milne-Kd wards  A  Hairae;  digtirha,  drgata,  and 
earibcea  by  Duchassaing  &  Michelotti.  My  study  of  the  synonymy  of  mKandrite»  has  resulted  in  the 
identical  conclusion  of  Gr^ory,  except  that  I  have  also  included  Dana's  profunda  as  queationable. 

'Corallenili.  Botheo  Meere*.  p.  32a. 
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TIl«  Wt!*t  Iticliaii  s[«-(-ii-s  i.f  M.-'i,.'lr->.'i  may  1«-  .liviili-.i  itilo  t«(.  «i'tiimw,  typifiwi  by  the  mode 
i>f  iiiultiplii-Hlicin  rif  ihi'  vulleyK.  Milne- K<  I  wan  I?*  &  Ilninie  re<-[i);nize<l  lliew-  chararterf,  as  Ihdr 
•lewriptuins  show,  Imt  they  .liii  (uit  jjivt"  tlicjii  llif  iiii|>'i(1aiii'e  that  HhouUl  Ix'  atlacheil  to  Ihein,  The 
valleys  in  the  iiuninihitn  wction  are  usually  arraiijte<l  in  a  reeciftnijtably  radial  niariDer,  radiating 
outwanliy  frmii  the  cenWr  nf  tliv  iipjHT  Kiirfaiv  nf  mralliiiu  (Ihe  vallevri  may  lie  Irregularly  arrant^). 
Theothersd'tiiiii  is  typilietl  by  M.  Iiiii»il'fini».  In  traiisvi>r.-<t>  milline  thi'  eoralhiiii  in  elliplioal  aiid  there 
in  <ifteii  or  usually  a  valley  zi^iza^iii);  aliih);  the  longer  trani'ver'4'  a^iFi  nr  [laralU'l  to  it.  The  shorter 
valleyx  Tan  {MT|)eridifiilarly  ••iitHanl  from  the  longer  traiixverse  axip^.  This  nnHle  of  tcrowth  is  similar 
[o  that  of  Mimiriiiii  iireoliitii. 

The  ):nin Illations  on  the  fai-ex  of  the  M'lita  and  the  M-|ital  di^ntations  in  Mfiiii'Iri mi  hnuiliniti*  are 
"■ars^r  than  in  Sfeiimlritin  ui:'iimli-ilf>.  These  differeni'es  are  very  striking  when  the  npecimen8  are 
u>m|iare<l  Bide  hy  wde.  Pourlales  many  yt-ars  a}i:o  i-alli-d  attention  to  Ihe  dentation  of  the  septal 
margins  of  "I'rrliiiiii"  iinraiiilrilrii.^    The  ileiitatioiis  am  fmall  hut  j)er(eclly  liii^inct. 

Tiie  fiiliowing  MjiM^iet*  are  iniliKleil  in  yti'undriiui  m.-iimi/riVrn.'  lumi'tluai  llnmplircys ;  pectinaia  Lain, 
(an  eXHi't  fynonym);  iinrhijiilKjUn  Khrenl>erg  (alco  an  exact  Myiionyin,  the  ty|>e  was  examined  by  nie 
in  the  ]>IuM>iim  fur  Xuturknnde  at  Berlin):  ii'indniln  Dana;  <lii4irhn,  rlegtniK,  and  nirHKen  Dnchasaaing 
A  Michelloti.  The  types  of  DuchaiiKaiiiK  &  Miohellotti'H  hjuhh™  were  Htudieei  in  Turin.  Their 
PtHinii  iiivvlnda  and  P.  rUijaia  are  the  wnie  thing.  The  width  of  the  valleys  is  from  i;)  to  !■'>  mm. 
The  Hjiefimen  railed  t'.  qiuulralt  often  hoH  the  whIIh  of  adjoining  series  separatini,  or  there  may  be  a 
deprcTvion  along  the  summit  of  the  eolline  where  the  two  walU  eome  together;  in  other  instancies  the 
fusion  of  the  walls  of  the  atljuining  series  tx  <'i)niplete.  In  i'.  elf</<nui  Ihe  fusion  is  more  often  complete 
than  in  the  former.  I  euuld  fln<l  no  basis  for  even  varietal  separaticm.  The  ilUdirhii  and  mnVxrn  are 
the  same,  exi.'ept  for  some  difference  in  the  slia)ies  of  the  colonies.  The  valleys  in  ilUlklm  are  fnmi  6 
to  ft  mm.  wide,  in  rviri'Mni  f  to  10.  They  are  narrower  than  in  ihe  stHH'inieiM  railed  ijundrata  and 
flrgaiit.  A  vpeeimen  in  tlie  I',  f.  National  Museum,  from  Belize,  Honduras  (A.  E.  Morlan,  colle<tor), 
has  valleys  7,  or  lens,  to  15  nun.  wide  and  8  or  9  nnn.  deep.  Two  siie<'imeiis,  also  in  the  U,  S.  National 
Milium,  from  the  Caloosaiialchie  FliiM-ene  of  Florida,  show  about  the  same  vaiiatiun.  I'lenophyllia 
{iTofundii  Dana  id  placed  quertionably  in  Ihe  synonymy  of  iiuraiid-rilry.  Dana's  description  is  not 
sufficient  to  baae  a  positive  opinion  upon,  and  I  have  not  seen  the  type. 

Peiiinta  »eba  Milne-Ed  wants  &  Ilainie  seemed  to  be  based  upon  Seba's  pi.  cvui,  tigs.  3  and  5, 
and  KlliH  &  Solander's  pi.  li,  tig.  1  (Lamounmx,  Exp.  Meth..  also  pi.  i.i,  Hg.  1).  All  of  these  flgurei' 
appear  tii  me  to  be  Cxilpopkyliia  ggroiui. 

J'eiiinia  rfun.r  (Milne-EdwawU  &  Haimel  groupH  with  their  hrrmilienfi'.  The  salient  distinguish- 
ing features  are,  (laime  posHesBes  an  epithets;  the  coBta'  are  distinct  only  alwve  it,  where  they  project 
hut  little.     The  coatie  of  liranUieiitU  consist  of  rowN  of  tall,  distinct,  se)iarated  granulations. 

The  result  of  the  study  of  the  spedes  of  Meandrina  m  to  recognize  in  the  Caribbean  and  Brazilian 
rei^ons  two  species,  viz,  Jf.  mifiiiuiritei ami  if.  brasilieiaiit.  "Pfiiitiiii  lebir"  is  a  doubtful  species,  as 
is  also  itrofttiiih  of  Dana.     The  locality  of  danif  in  unknown,  but  is  probably  from  the  Caribbean  Hea. 

Two  young  B|>ei'inieiis  which  appear  lo  iie  M.  tmeaniMleii  were  collected,  but  neither  shows  the 
ty|>ii-al  specific  characters.  The  larger  spe<-imen  (pi.  ill,  and  pi.  iv,  fig.  1)  is  79  mm.  long,  40  mm. 
wiile,  aii<l  liH  mm.  high.  There  is  one  main  valley  jiarallel  to  the  greatest  length  of  the  specimen,  and 
sulisiiljary  valleys  are  forming  on  each  side.  The  form  resembles  that  of  l'erliii!<i  ilaiui:  Milne-Edwanls 
&  Halme  very  clo«'ly.  (See  pi.  v. )  The  second  fliM-cimen  is  ;J5  mm.  long,  16  umi.  wide,  and  22  mm. 
high.  It  is  a  simple  coral,  with  one  straight  valley.  These  specimens  are  interesting,  as  they  show 
what  the  young  of  XeiiiMiriiiii  mmiurlrllfx  probably  is. 

Photographic  reproductions  of  the  tyi)e  of  f'fctinin  diinx  are  given,  pi.  v,  for  the  purpose  of 
ii)mi>aris<)n.  The  photographs  were  sent  through  the  kindness  of  Prof.  Edmond  Perrier  of  Paris.  I 
do  not  consider  the  PurtuRicansjiecimens  tolie  thesaniespei'iesaH/'i'cftiitiK'iin.i',  because  the  formation 
of  Huhttidiary  valleys'lieirins  earlier  in  the  foriniT,  and  the  costie  of  daiur.  show  small  spine«al>ove  the 
epilheca  and  just  lielow  the  calicular  tilge. 

Kmiii  station  HOKtl,  off  St.  Thomas,  Sail  Koirk;  statiim  6087,  off  (^lehra,  Point  Mula  light-house. 
Bathymetric  iHi'urrem-<',  I5|  to  'Xi  fathoms. 
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Familj  ASTRANGILI^  Verrill. 

0«nu  CLADOCO&A  Shranbarg,  1884. 

Oladocora arbuBcula  (I.c  ^iionr).     PI.  tr,  UgH.  3,  3a. 

1820.  Cariiuphyaia  atbiueula.  Le  Snour,  MC-m.  Mith.  iVHirX.  Nsl,.  ParlH,  1.  Ti.  p.  i'h.  pi.  XT,  l\g.  2. 

ItSI.  fbuUxm-a  e»*pf(oi"i,  vnr.  fi,  mleronlmnii,  p,  310,  and  Cliuloeora  mndefaftrniii,  p-  ■'".  Ehr^nbcru,  Cor.   Rolh.  )l(vt,. 

Abhatirtl.  K'kI.  Akod.  W)».  B^Tliti  fir  IKU,  pp.  310.  311, 
IH&T.  ai>J«»mnrhuMNl<i.Mi1ii(--EdH'<ii:ii><AHa<niv,  Hist.  Nut.  Oiirall.,  t.  Ii,|>..i9fi. 
1«61.  andvn/m  naiiiraalir,  Duphawiiiiig  &  Mit'helntii.  Mfm,  Comll.  Ant,,  [i.  79  |ii(  reprtnn.  pi.  x.  flip  6,6. 

1866,  Ctadomra  iiari'iilella,  Jiufbagaii\ng  &  Mii'hPlnlli,  Silppl.  Mtm.  (rnrall.  Ant.,  p.  91  l»(  n^prim),  •p].x,  fies.  1.2. 
18S0.  Gadocara  arbuaaila,  Poilrtal^.  Mptn.  MiU'.  Comp.  Znnl..  vol.  Til.  pi.  [11.  figs.  1-7. 

A  ]BTge  Quniher  ot  Bpei-imeni^  of  this  xpecien  wafl  <v]llecle<l  at  titatioti  60RT,  off  Culebra.  Point 
Miil&  light-house,  in  Ibi  fathomx  of  wat^r.  The  Bpecimens  are  typU'&l  and  iihow  no  noteworthy  varia- 
tiona.  A  fi?w  niite»<  on  the  synonymy  of  this  Bpc(^ie^'  may  lie  in  plai«,  Milne-Ed  wards  &  Haimo  (op, 
HUp.  i;it, )  have  plactd  Ehrenberg'n  CI.  rsvpil'imt  var.  fi  and  hiH  CI.  mndelaliriim  in  the  Bynonymy  of 
arhatcuta.  I  have  studied  Ehrenbeiy'B  typei4  in  the  Museum  ffir  Natnrkunde  in  Berlin  and  verified 
the  refereni.'e  of  Milne-EdwanlH  &  Haiuie.  The  original  Hpeciinens  of  three  Bpe(;ieH  of  Duchaasaing  & 
Michelotti  were  studieil  in  Turin.  Their  '7.  iirhuimilfi,  nm/erlit  (Dana's  Hpeciee),  and  vaipedalu  are 
the  same  sperieit.  The  corallites  in  (*/.  conferla  are  more  crowdeii  than  is  usual.  The  CI.  parvieUUa  is 
placed  in  the  synonymy  ot  arbunciihi.  from  a  study  of  their  dewcription  and  figures.  The  type  was  not 
found  in  Turin.  The  only  chaiwrler  at  all  diajfnostic  (Oven  in  the  description  ia  "calyeibus  *  •  • 
vix  tribua  millimetriB  latis,"  and  that  is  the  usual  iliameter  of  the  ealii^s  in  arbiui-ul/i,  the  measure- 
ment pven  by  Milne-Fidwards  &  Haime.  This  leave?  CI.  part-iMflUi  without  any  basis  tor  specific 
recognition, 

Cladocora  debilis  Milne-EdwardK  &  Haime. 

1849.  Cladocora  detHIU.  MIliic-EdwardH  &  Haltnc.  Aud.  Snl,  Nai..  Slime  tic,  Zool.,  L  xi.  p.  808. 

1867.  Cladocorn  ddMlt.  MllTW-Edwardf  &  Haime,  Kfi^l.  Kat,  Corall.,  U  II,  p,  MB, 
1871.  Cladocora  debUU.  Fourtalia,  111.  Cut.  Mu».  romp,  Zool..  No.  iv,  p.  30. 

One  specimen,  here  referre<l  to  this  species,  was  collected;  the  locality  is  not  given.  The  speci- 
men is  in  bad  condition,  being  inerusted  by  Ser/mla  tubes  and  nnltipores.  The  calicee  are  of  about  the 
same  diameter  as  in  iirhiMrida,  but  are  much  shallower  anil  the  pall  are  much  more  developed.  The 
species  is  undoubtedly  identical  with  sjiecimens  in  the  U.  S.  National  Museum  labeled  CUidocora 
debUi*  by  Dr.  Rathbnn.  I  can  not  feel  r<ure  that  this  flpecies  is  really  distinct  from  CI.  arh'i*rula. 
The  eenentjal  diSerencep  consist  in  the  ralicec  of  arlnumila  being  deejier  and  the  pali  much  less 
<leveloped  than  in  dehilig.  Tbeee  characters  are  mibject  to  variation,  and  a  more  extensive  study  may 
necessitate  the  mergence  of  the  two  forms.  PourtalOs  has  sti^ested  that  what  he  has  identified  as 
CI.  dehilU  may  be  only  a  deeper  water  variety  of  CI.  arbusmta  {op.  sup.  cit. ). 

The  other  aperies  of  Cliidocora  from  eastern  Ameri<»  are:  Clndorvra pairiarca  Pourtal^  Brazil; 
C.  piUchella  Milne- Hkl wards  &  Haime,  West  Indies;  C.  johiaoni  Gane,  Pliocene  of  South  Carolina;  C 
jnmaicnmiu"  Vaughan,  Cretaceous  of  Jamfti<'a.  The  O/iid'icoro.  cimferUi  (Dana)  is  a  doubtful  species.  It 
posseHws  more  septa  than  iirlnixmla. 

Oflnni  ASTEABOIA  Kilne-Bdwardi  ft  HBima,  1848. 
Astrangia  aolitaria  (!«  Kiieur)?  variety  portoriceiuis,  var.  nov.     PI.  i,  figs.  6,  6>i,  66. 
1820.  Carj/ovhiiUla  mlilana.  Le  Supiir.  Mfm.  Mus.  Hint.  Sal.  Parts,  t.  ti,  p.  274,  pi.  xv,  flR.  I. 
1861.  Atlrangia  iirgkcla.  rill chnwHi lie  A  Mlcholuttl,  Mi^m.  CoiBll.  Ant.,  p.  T9  |i)f  reprint),  pi.  i.  flm^  S,  4. 
1861.  Aitrangiagrnmilaln,  Diii'hnwalnK  &  Mli'liclnttl,  Ihld,,  p.  79,  pi,  ix,  flgi,  18. 14. 
1871,  Antrnngln  iniUnrln.  PoutmiM^.  111.  CM.  Mite.  Cjimp.  Zonl..  Ko.  tv,  p.  79. 
I88II.  Aitraagia  miliaria.  Pmirlnlta,  Mem.  Mlio.  Cninp.  ZihiI..  vol.  VII,  No.  1,  pi.  XII.  Utrs.  H-l-J. 

The  two  Bpetrimens  representing  this  variety  are  no  different  from  the  usual  form  of  the  species 
that  I  at  first  considered  it  a  diHtiuct  species  and  drew  up  the  diagnosis  aciKirdingly.  A  more  detailed 
comparison  has  caiiseil  me  to  think  that  it  may  l>e  only  an  aberrant  variety  of  A.  »alitaria.  The  single 
corallite,  taken  as  the  type,  will  be  described,  and  then  a  (tiimparison  will  be  made  with  the  other 
specimen.    This  corallite  is  turbinate,  U  mm.  tall;  the  greater  diameterof  the  calice,  T  mm. ;  lesser, 6.5, 
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Kxternally  ornamented  by  tow,  flat,  etjual,  ciennely  ki^""'"^^  costre,  which  are  distinct  to  the  base; 
iinmedUtely  below  tht  calieular  wlge  the  n»ta-  inay  Vie  slightly  prominent.  There  are  3  complete 
cycles  of  wpta,  and  a  fourth  cycle  is"  present  in  9  of  the  12  half  Byatema.  The  members  of  the  fourth 
cycle  fuse  to  the  sides  of  those  of  the  third,  and  the  members  of  the  third  fuse  to  those  of  the  second. 
The  first  and  seeond  cycles  reach  the  columella.  None  of  the  septa  are  very  exsert.  The  members  of 
the  first  cycle  are  ^liichtly  the  most  prominent;  those  of  the  second  not  quite  so  prominent  as  those 
of  the  first,  and  IhoM'  of  the  fonrth  are  the  least  prominent.  The  manpns  of  the  third  and  fourth 
cycles  are  dentate;  th<i»e  c)f  the  first  cycle  entire;  the  marftinH  of  all  members  of  the  second  cycle  are 
broken  oft.  Pali  exist  before  alt  septa,  except  thoee  of  the  last  cycle.  Each  one  consist*  of  a  more 
prominent,  erect,  somewhat  ronnded  tooth,  with  other  similar  teeth  below,  which  are  scarcely  to  t>e 
distin^iahed  from  papilUe  on  the  upper  surface  of  the  columella.  Columella,  weak,  spongy.  Calicular 
fossa,  deep,  narrow  at  the  bottom. 

From  Porto  Rico;  more  definite  locality  not  given. 

There  is  one  other  specimen  of  this  variety,  prolmbly  a  part  of  the  same  colony.  It  shows  no 
additional  characters  of  value  except  that  reproduction  may  tie  by  lateral  gemmation. 

The  following  are  the  species  of  We«  Indian  Aslrangids; 

Phyllangia  amerieana  Milne-Edwards  ife  Haime  ( +  ^rllangin  re/ibinii  Dnch.  4  Mich.  -I-  Ai^rangia 
pkyliangoidet  Duch.  &  Mich. ), 

Attrangia  mdilaria  (Le  Sueur)  (+  Antrinipa  neijlerta  Dnch,  &,  Mich.  \-  Aiirangiij  gmnulala  J)uch. 
A  Mich.). 

Aalranffia  (7irfm/.)r»ii>  Milne- Rdwanls  &  Hainie  (?  -f-  Ai^rangia  michelinl  MUn^-Vdvi&rds &  Haime). 
A^trcm^a  dajiir  I..  Agassiz,  from  the  northeaMtern  coast  of  the  United  States  is  very  close  to  this  specicf, 
but  there  are,  in  my  opinion,  stitficient  differences  to  keep  the  two  tlistinct. 

There  are  three  aetrangids  found  on  the  Brazilian  reefii.  One  is  PhyUantpji  nmrricana;  anotlier 
may  be  only  a  varietal  form  of  A.  mjitariri,  but  probably  is  a  distinct  species;  the  third  la  an  undi:^ 
scribed  species,  which  I  have  named  in  manuscript,  AiUrangiu  ralhf/uni. 

The  Tertiary  species  might  be  aildeil  to  this  list:  PhijUangiii  ftoridana  rtane.  Pliocene,  of  t^aloosa- 
hatchie,  Florida;  Antrirngvi  lineahi  (Conrad)  and  {('inuingin)  helln  (Conrad),  Chesapeake  Miocene,  of 
the  Southern  Atlantic  slope  of  the  United  Ktales. 

The  Aitranffia  {fienangia)  maryhiidirii  (Ckinrad) ,  of  Verrill  and  (iane,  is,  as,  Gane  has  intimated, 
the  young  of  SeptatlTrn  nenaSnta  (]A)nsilale) . 

Aitrangia  Kxpniwi  Vaughan,  Jacksonian,  Eocene.  .1.  ludnncmiui  Vaughan,  Jacksonian,  Kocene. 
A.  harrwi  Vaughan,  Jai'ksonian,  Koi-ene.      A.  imkoj-enmn  Vaughan,  Midwayan,  Eorane. 

The  three  speciefl  with  which  comparison  should  bemadearePft.vW"nffii/.rforid<inotJane,  Aetrangia 
lineala  (Conrad)  and  AKtrangin  toliliirin  (Le  Sueur).  The  corailites  of  I'hijllangia  flaridann  are  not 
80  tall,  possess  wider  tjasee,  the  costte  are  more  prominent,  and  the  margins  of  the  septa  of  the  first 
cycle  are  not  so  exsert.  The  pali  and  ctilnmella  are  the  same  in  both,  an<l  the  septal  <lentations  seem 
to  Ije  of  the  same  character.  The  margins  of  the  septa  of  the  first  and  second  cycles  are  entire  in  Ph. 
Horidana.  All  of  the  septa  of  Antmngia  linruUi  posset«  well-developed  truncated  dentations,  and  there 
are  no  dtfterentiate<l  pali.  As  alrea<ly  stated,  this  apparently  shoulil  lie  regarded  as  a  variety  of  .1. 
nolitaria  (Le  Sueur). 

Pourtalis'  says  of  -t,  u^itaria,  "  All  the  septa  are  coarsely  and  bluntly  denticulated."  All  of  the 
septa  may  be  denticulate,  or  the  margins  of  the  first  cycle  may  be  entire  or  faintly  crenate.  The 
actual  difference  of  var,  port'irirnmiii  itmsists  in  the  larger  size  of  ttie  <-oralliles  and  their  more 
distinctly  turbinate  shape. 

I  have  three  fine  colonies  of  .1.  nolilaria  for  comparison,  one  from  Honduras  (W.  A.  Stanton,  col- 
lector), property  of  the  11.  S.  National  Museum,  and  two  loaned  me  tty  Dr.  J.  E.  Duerden  and  collected 
by  him  in  Jamaica.  The  size  of  the  adult  corailites  is  quite  mnstant;  the  variation  in  diameter  in 
the  Hondnran  specimen  being  between  4  anil  5  mm.  The  tallest  corallite  in  the  Honduran  specimen 
is  about  8  mm.  The  usual  height  isl>etween  5  and  B  mm.  Duchassaing  A  Micbelotti's  figure  of  A. 
ntglecUi,  (op.  sup.  cit.),  pi.  x,  figs.  3,  gives  a  good  idea  of  the  general  appearance  of  the  upecies.  The 
characters  of  the  septal  margins  have  been  noted.  The  septa  of  the  tliirtl  and  fourth  cycles  4re  finely 
dentate;  those  of  the  first  and  second  cycles  are  usually  bluntly  or  crenately  dentate.  Oircasionally 
the  crenations  may  be  faint,  and  very  rarely  a  septum  appeara  to  possess  an  entire  margin. 
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Astraugi&  astr«iformis  Milne-Kilwanlf  &  E^aiiiic,  vur.     PI.  ii,  fi|M-  2,  2'f. 

IMO.  ^»(r<iB(iMirtrfrrtfonni».  Milile-EiiwardsAHiiJnic,  Ann.  Scl.  Sm..  3I*nif»*r.,  Zr«l.,  I.  xii.  p.  1»1, 
1M7,  AMraa^ln  aitrrifonai'.  MIlnc-KdwaHs  It  HBlme.  Ht>l.  NhI.  (^iTHll..  [.  II,  p.  SI4. 

There  Ih  one  spudmen  in  the  collection  referrefl  to  this  spwies. 
are  not  HoUlered  one  to  another  to  their  flatnmit«,  but  many  corallite 
banes.  There  are  diMinct,  usually  equal,  eoslai  on  the  out«r  free  purl,  of  the  corallitee.  There  is  a 
fairly  gooil  i^uite  of  ^iiecimene  of  .1.  anirri/onnin  in  the  t'nite<l  States  National  MuHeuiii,  and  a  careful 
(rom|>ant)on  liax  l)een  niaile  with  them.  There  iamuoh  variation  within  a  Hint;le<'onil1uiri  in  the  approxi- 
mation of  the  (vireliitfH,  and  very  oftf>n,  or  usually,  thf  outside  of  the  free  ixirtion  of  a  oorallite  ia 
dixlinptly  irorital«.  As  the  xcpta  and  columella  are  the  same  an  in  typical  lutreifonni*  and  the  epecimen 
fn)m  I'orto  Kico,  and  ob  the  other  features  are  w)  variable,  I  have  conndered  them  specifically  identicaL 

The  Anlmiigia  mielieliiii  ban  given  me  much  trouble.  The  figure  given  by  Milne-Edwarda  4 
Haime '  sugge«tri  great  similarity  to  this  spe<;imen  from  Porto  Kico.  f  have  not  xeen  the  type  and  do 
not  know  where  it  m  from. 

From  station  liOftO,  off  Culelira,  Culebritaa  li^tht-houHf.    BathyTnetric  owinrrence,  16  ^thorns. 

Family  ORBICELLID^,  nom.  dov. 

Type  genni),  ihbiei-Un  Dana. 

Salient  familg  clutrfuiers:  CalcareouM  lisMues  normally  imperforate,  except  in  the  columellar  region- 
Corallitee  grouped  into  rounded,  gibbous,  or  digitiform  masseH.  Septal  margins  dentate.  Reproduc- 
tion normally  by  gennnation  between  the  curalliteK,  occoHional  abnormal  reproduction  by  fission. 

1  have  shown  in  my  ^ktcene  and  Lower  Oligocene  Coral  Faunas  of  the  United  States 'that  the  name 
AetreavsM  not  be  uxed  inmrat  nomenclature;  that  the  name  was  Hrn  applied  to  a  mollusk;  also,  if  the 
name  were  used  for  a  genua  of  corals,  tliat  it  woulii  have  to  supplant  .'ytiteraxtrea.  I  have  therefore 
dropped  the  family  name  AxlraHiia'  altogether.  The  old  Astreid  corals  of  thoee  foimd  in  Porto  Rico  are 
distributed  in  four  families,  viz:  Eunmiiida:  Verrill,  AMrangidic  Verrill,  (frbicfUidie  nom.  nov.,  and 
Fbviilx  (iregory.     The  reatOTis  for  proponing  the  latter  new  name  will  appear  later. 

Q«niu  OBBICELLA  Dana,  1M«. 


Attention  has  several  times  been  called  to  the  fact  that  I>ai]a  understoml  by  Orbiedlti  what  Milne- 
Edwartls  &  Haime  meant  by  their  later  deacrilted  Hfliiintraii* 

The  characterization  given  by  Dana  is  "(.'ells  nearly  circular,  more  tir  less  prominent,  not 
subdividing,  or  rarely  so;  stars  with  distinct  limits  fonned  by  the  coalescence  laterally  of  the  lamellie, 
and  therefore  cells  appearing  tubnlar  anil  separal«<l  by  interatices."  From  his  characterization  and 
subsequent  treatment  of  the  species,  it  is  evident  that  Orlricelln  radiiila  or  annvlarw  is  regarded  as 
typical.  Dana  confused  some  other  genera  with  OrbicfUn.  similar  to  the  confu«on  by  Milne-Edwards 
&  Haimu  of  other  genera  with  Hfluutrxa;  the  meaning  of  the  respective  authors,  however,  is  clear, 
and  Dana's  name,  because  of  priority,  must  noplace  that  of  Milne- Eki wards  &  Haime. 

I  have  seen  in  the  literature  on  corals  no  refereULV  to  the  genus  ^i-ifri  Link.'  He  defined  the 
genus  "  Unformige,  kalkartige  Massen,  mit  oberfliichlicheii  zerstreuten  stemformigen  blattrigen 
Oeffnungen" ; and  included  in  it  "  F.  iMrinim,  MadrffHirii  fnrilr*,  Linn,  fimel.  Syst  Nat.,  p.  3763,  Esper's 
PBanzenth.  ForLselz.  1,  Madr.,  t.  44-46— J'',  cavemamf,  Unn.  IJmel.  Syst  Nat,  p.  3767,  Esp.  FortseU. 
I,  Madr.,  t.  3T^and  F,  pf,»tiigonuji,  Fsp.  Fortselz.  I,  Madr..  t.  39,"  Link's  Favitf*  osfrinui  includes  a 
si^ecicaof  Faria  (Eeper,  t  xi.iv)  and  species  of  lyiinumlrni.  Faiilat  cavenumw  la  Orbk^la  oavemofo. 
Fin'iUii  pentagmwK  is  a  t!on\a»trrn.  Four  genera  are  includwi  in  Ftirittg.  The  name  Fiivui  was  first 
given  by  Oken  to  a  s|)eciea  not  included  in  I-ink's  list,  but  it  applies  to  Madrepora  favosa  of  Esper 
(pi.  XLiv);  Orhicfll'i  Dana  takes  in  F.  caivnuimi.     FiiuirirflUi  Dana,  1846,  contains  a  conglomeration  of 

■Ann,  8ul.  Nut..  Stfrnesir.,  Zool..  I.  x,  pi.  vu.  ilg.  6. 
<  Mou.  i;.  S.  G«ol.  Surv.,  So.  xxxii.  pp.  1&I-1M. 

:at.  Cuinp,  2<->l,.  No.  iv,  IMl,  p.  T6.    ViTrill,  In  Dana's  Ciiruls  and  Coral  Islands,  IfrK,  p.  3SH.    diK'Irli. 
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forme,  Riviu,  Diehoctenia,  I^'minMrrii.  etc,  Ttie  name  in  my  opinion  aliould  be  discarded,  aeil  is  a  sort 
ot  renaming  of  Oken'sfWuin.  Milne-Edwards  &Haiine,  1848,'  proposed  Goniaglrea,  which  equalflfl  part 
of  Lintc'a  Parilen,  and  propot^  at  the  same  time  Primiagtrfa,  which  takes  in  the  residue  of  Fai-iUn. 
FtttiU*  should  be  used  instead  of  Oonianlrea  or  PriomiMrea.  J^ince  the  greater  portion  of  Madrepora 
/(ipwo  of  Eaper  is  Frionaglrea,  as  thlH  is  the  firet  nanie  in  the  list  of  link's  species,  an<l  as  Prionaiireit 
occurs  after  the  chararterization  of  Goniiitlnvi,  in  my  judgment  FariUn  should  wupplant  Pritmatlrea. 

TuhaMTre  de  Blainville'  was  not  given  a  Latin  form  by  him,  and  was  not  umt  I.atinixe<l  by  him 
in  any  combination,  so  it  doe»<  not  have  to  tx'  considered  in  a  diwuseion  of  synonymy. 

Orbicell&  acropora  (Linn),  var.     Pin.  vi  and  vi'i. 

Ii6fi.  Mfidrfpirra  u<f*>pofa,  Linnsi]!!.  ^yHt.  N'rtt.,  vA.  xil.  p.  1ZT1>. 

lift.  Madrijtnra  ansularu.  Ellis  A  Snlander.  NHt.  HiKt.  Znoph,,  it.  16».  pi.  Lin,  fitr<.  1,2. 

n»6.  MaarrpovaSaifHala,  Elltf  &  Soluider.  np.  clt,  p.  16«.  pi,  Liii,  Aft*,  h.  S, 

liV?.  ii<idrep*rfii  oiyijpom,  Esper.  Pcirlwtz,  Pflftnieiith,,  i,  p,  21,  tab,  xxxviu.  tifo',  1,  'i- 

lBt6.  Attttii  ( Orbiertla)  anuidnrit.  Ihrnn,  Zonph.  Wliko  Expl,  Exped.,  p.  2U.  pi,  x,  Ok,  6, 

18S7.  HeUiatrira  annaiavin.  Mllne-Eiiw«r<l!.  i  HsJme,  Hf«,  S«(.  Corall..  i.  ii.  p.  473. 

1857.  HHiaarmi  ampora,  Mllne-IMwHrdii  Ik  Halme,  op,  sup.  fit,,  p.  4T7. 

ISCl,  HMtoifreitamarnti.  Dai'liBiwliiK&Mli'helnlll,  M«m,  Cnnill.  AtiL.  p.  7S|of 

the  ■poi'lmenB  <•[  riurhaaiinlnR  A  Mifhi'lnlll  In  Tiirtn;  probabl.v  no 

11*63.  nifUofatiio  tnUpla,  Dunraii.  Quart.  Joiini.  (K><>1.  !*•*:  I»nilun.  vol.  XIX,  p.  4%. 

imi.  PltirUarcrnui  Umhaln.  DuncaD.  up.  nup.  clt.,  p.  4»S. 

1W3.  l^)/]iluiMnrafniUtUi.  Dunran  (the  type  Irom  BArbiuli),  i^.  Jam  idL,  p,  M3. 

18(3.  AttTKa  liarbadrHtlt.  Dnaean,  up,  jam  rlt„  pp,  t2l  and  444.  pi.  XV,  ngt.  6a.  Bb. 

IfM.  Ptaiattrra  raiiim.  Duncan.  Qnart.  Juur,  thmJ.  Hm;  London,  viil,  xx,  p.  'M. 

1880,  Orbirraa  imntilarui.  Pourwl**,  Mem.  Mux.  Ciirop,  Kool.,  vol.  vii,  Nn.  1,  pi.  iv.  nil  tifCK. 

1890,  0<i>ietaa  annularli,  A.  ARasri:.  Bull.  Miu.  ('.omp.  Z<kiI,,  vol,  XX,  No,  2.  p,  SI,  pis,  1,  II, 

im,  OrbleeOa  aempora.  Qregorr,  Quart.  Jonm,  Urol.  Sur.  Londtm.  vol.  Li.  p,  'iTt. 

ISK,  O/pAoifrca  rocfolu.  Ciregnry.  op.  sup.  cl(„  p,  :t74. 

1895,  Erhitiopilni/raiiiii.  Un-gory.  op,  jam  pit,,  p,  Z74.  pi,  XI.  flK",  Su,  26.  a-,  and  3, 

Gr^ory  has  publishe<l  notcH  on  the  syiioiiyiny  of  this  species.'  He  baHc;'  his  pladng  of  annutari* 
onder  the  synonymy  of  anoporn  npoii  finding  in  some  calices  no  septa,  corresponiling  to  the  laatcycle 
of  coet«,  while  in  other  systems  or  in  piirtionx  of  other  systems  the  septa  of  the  last  eycle  may  be  well 
developed,  i.  e,,  he  destroys  the  specific  distinction  ea^tabliahed  by  Milne-Edwards  &  Haime.  The 
figure  of  the  enlarge<l  ii)rallites  given  by  Ki4|)er  (pi.  xxxviii)  shows  three  i-omplete  cycles  of  septa 
and  costs,  and  from  his  de.'K-ription  and  fii^ire  there  can  be  no  doubt  alxint  his  haviitg  had  the  common 
Hmall-celled  Orbif^ln  of  thf  West  Indies,  and  that  it  is  the  same  as  the  Madrepiint  itniaiUiTin  of  Ellis  & 
Solander. 

H.  Stanley  (lanliner*  identified  a  coral  from  Kotnma  Island  in  the  South  Pacific  as  (MiiceUii 
luyropora  (Linniens);  he  adds  some  notes,  and  rails  attention  to  l-^]>er'H  (Fortsetitungen)  pi.  xxxviii, 
fig.  'I.  I  have  not  seen  (iardiner's  specimens  and  do  not  know  how  closely  they  resemble  those  from 
the  West  Indies,  but  we  do  know  that  Ksper's  s[>«cimens  came  from  the  West  Indien.  He  says 
concerning  his  specimens'  "Sie  kommen  von  den  sudliclien  amerikanischen  Meeren."  We  can  Is; 
sure  that  what  is  here  catleil  OrhirfOa  iirriipora  is  what  F!sper  <'alled  Mndrepora  acropora,  and  I  suspect 
that  (iardiner's  (frbicfUii  arropi/ra  is  a  different  species. 

The  remain<ler  of  the  synonymy  is  extremely  perplexing  Ijccause  of  the  insufficient  description 
of  the  species,  lack  of  figures,  or  that  the  types  are  lost  or  confuseil, 

CyphaXlTica  obllta  Duchassaing  dc  .Micheloiti,  The  specimen  so  lalx-lol  iiiTurinisaruunded-liead 
pomesing  the  general  aspect  of  Orbirftia  acropora;  the  calices  are  small,  usually  2  mm.  in  diameter; 
the  septa  are  in  three  complete  cycles,  the  third  cycle  Iwing  very  small;  the  coj-tw  are  as  in  Or/ir- 
ftUa  acropora.  A  specimen  labeled  I'uphoKtrxit  ohlUa  in  the  Museum  d'Histoire  Naturelle  at  Paris 
is  an  entirely  different  thing.     It  belongs  to  the  genus  fitlenaetrm  and  is  the  same  as  the  Ifpliniilnpn 

H^nnptes  Rcndun  Aoad,  Poi.,  [,  sxvn,  |>.  IM-V 
■  Man.  APtin..  IKM.  p.  3(M, 

sQoart,  Jout,  G*"l.  Siir,  l/mil..  vnl.  i.i,  ("'■■■.  \:  'JIX 
<PrDOeed.  Zool.  S.n'.  r^md.  fnrlt«9.  pi.  in,  p.  T.V;, 
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abdila  D.  A  M.,  which  is  not  a  synonym  of  Orbicelta  ucropom,  aa  Gregory  statea  in  hia  aynonymy  of 
the  species. 

CyphaetTten  cait'itti  Duniraii,  The  type  from  Barbuda  preserved  in  the  colle<'tion  of  the  Ceologica] 
Society  of  London  is  a  specimen  of  Orbkdla  acr/ipiim.  Some  of  the  septa  are  cribriform  almost  to  the 
corallite  wall,  while  others  exteod  as  solid  lamellip  hr  into  the  corallite  cavity  joiain);  the  uolnmella 
by  septal  proceesee;  in  tact,  the  columella  is  made  up  of  these  proceBseB.  The  corallite  walla  are 
dense,  and  are  united  among  themselves  by  cosbe  which  are  wlont  and  correspond  to  all  cyclee  of 
septa;  diameter  of  corallittm  I]  to  4  mm.,  umially  about3.5.  Hxotheca  well  developed;  the  dissepiments 
exten<l  straight  across  the  intercostal  spaces;  two  dissepiments  to  1.5  mm.  Distance  between  corallito* 
1  to  2  mm,,  usually  only  about  1  mm.  Almost  any  corallite  of  Orbleella  luiropora  will  show  the  septal 
jieculiarities  of  Duncan's  OjphiMtrma  cottata,  so  Duncan's  species  is  the  exact  equivalent  of  the  former. 
k  specimen,  also  in  the  Geological  tioclety  of  London,  from  Santo  Domingo,  seems  to  be  a  Solatatlrfa; 
the  comllites  are  joined  by  a  vesicular  exotheca  and  differ  in  other  ways  from  Duncan's  type.  The 
specimens  idenUfietl  by  Gregory  from  Barbados  as  Vyphastnea  msfo/a  are  Orbicetla  iieropora.  The 
material  studied  by  him  is  in  the  British  Museum. 

(hbiceUa  hyadeg  is,  according  to  Pourtalfe),'  probably  a  Sokniatrea,  The  SoienwUma  kyade»  of 
Diichassainic  is  a  SolenagCrm,  as  an  examinatioa  of  the  specimens  in  Turin  Museum  showe<l,  and  is  not 
a  synonym  of  Orbicelta  aeropora,  as  Gregory  makes  it.  I  was  unable  tn  find  the  type  of  Helitutrna 
rntuliim  in  Turin,  and  as  tlie  work  of  Duchasaaing  &  Micheloiti  is  throughout  bo  poor,  the  species 
can  not  be  determined,  so  should  be  iliscarded  altogether.  Gregory  places  it  in  the  synonymy  of  Orb. 
atropora,  and  eo  much  as  one  can  make  out  of  the  original  description  supports  his  reference. 

Some  of  the  specimens  of  this  specieti  instead  of  heini;  rounded  heads,  or  more  or  less  explanate, 
are  small  columns.  One  specimen  from  the  elevated  reefs  of  Oura^^ao  (K.  Martin  collet-tion)  is  about 
90  mm.  long  and  possesses  a  maxinium  diameter  of  25  mm.  Except  infonn,  there  is  nothing  abnormal. 
Plesioiirxa  rameii  Duncan,  from  Santo  Domingo,  is  absolutely  the  same  as  this  growth  form  of  (MHcdIa 
acropora.  I  have  examined  the  type  in  the  collection  of  the  Geological  Society  of  London,  and  the 
officers  of  the  society  have  kindly  sent  a  duplicate  to  the  V.  S.  National  Museum.  PhyUocignia  Hmlialn 
Duncan  is  the  same  as  the  PteiiaMneii  ramea  (type,  (»ll.  Geol.  Soc.  Lond.).  FhyUoe(cma  acutiila 
Duncan  (non  Michelin)  var.  Ugula  Duncan,  also  from  Santo  Domingo,  is  an  eiplanate  form  of  OrbkfUa 
acropora.  Except  in  form,  it  possesses  no  distinguishing  characteristics,  size  of  corallites,  septa,  costw, 
columella,  esothecn,  and  endotbeca  as  commonly  in  0.  acropora.  (Type,  coll.  Geol.  Soc  Lond.; 
duplicate  in  U.  S.  National  Museum. )  Gregory's  Echinopora  frankfi  from  Barbados  is  only  a  specimen 
of  the  same  species.  At  first  I  thought  it  could  be  separated  from  0.  acropora  by  its  having  solid  walls, 
without  exotbeca  between  the  corallites,  but  an  examination  of  the  splendid  suite  of  recent  specimens 
in  the  U.  8.  National  Museum  showed  this  to  be  only  an  individual  variation.  There  is  no  character 
by  which  it  can  be  separated  from  0.  acropora.  (Type  in  British  Museum;  duplicate  in  TJ,  S,  National 
Museum. ) 

There  are  three  specimens  of  this  species  in  the  collection  from  Porto  Rico;  the  lan^eet  is  a  head 
about  1(3  cm.  high  and  27  cm.  in  diameter.  The  calices  are  larger  than  is  usual  in  the  species,  usually 
4  to  4.5  mm.  in  diameter,  and  the  septa  are  thinner  than  usual.  The  members  of  the  drat  and  second 
cycles  have  very  exsert  margins. 

Prom  Mayaguez. 

Family  FAVIl)^  Gregory. 

Type  genus,  Favia  Oken. 

Salient  family  features  the  same  as  in  the  tJrbkellidiK,  exi:ept  that  reproductiim  is  by  Jimon  or 
iir)Aid  budding. 

A  large  number  of  genera  belong  here,  e.  g.,  GonUudrea,  Prionaitrea  {  =  I'tirilai  Link,  pro  parte), 
Ptaiggyra,  Leptoria,  Stiboria,  J/ixniciHO,  etc. 

Verrill's  Mmmdrinidir,'  in  my  opinion,  in  equal  to  Favidx.  It  has  been  shown  in  this  paper  that 
the  original  Meiindrina  of  Lamarck  is  not  the  .Vseandrhia  of  Milne- tWwarde  &  Haime,  Verrill,  Duncan, 
and  others;  therefore  the  family  name  must  be  chai^eil. 

The  gronp  of  genera  represented  by  IMtwpbyllia  ( =fkolymia  Haime,  the  older  name),  TaophyUia, 
Jftuwu,  etc.,  probably  should  be  grouped  in  another,  but  closely  related,  family,  or  in  a  subfamily. 

I  Mus,  Cump.  Zool..  ril.  Cat.  Ku.  iv.  1B71.  p.  77. 
"Proc.  Eesex  Inft,,  v.il,  iv,  N"o.  ix,  !(«!>.  p.  147. 
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Oeunt  FAVIA  Oken,  1B16. 
Favia  tragvaa  (Esper).    PI.  vm. 

1768.  Madnpora  aiunna.  Pall&s.  Eleucb.  Zonpb..  p.  321  (iiua-LinnKu.H,  S^t.  Nat.,  «1.  x.  V?Rh.  p.  TVTi . 

1767.  Hadrepura  a-nantu  (pars)^  Linnu?UA,  SyrX.  Nftt.  «d.  xttt  t.  J.  p.  I2T.'i. 

179T,  Hadrepom  fragmn.  Ei<pvr.  Pflanzcnili..  Fortsetl..  Tb.  I.  p.  T9.  pi,  LXIV,  flgs.  I  hhiI  'J.    INoTl  Madrrjiom  aiunni.  Egper, 

Ptsnzenth,,  pp.  1%-131,  pi.  x[x.) 
1815.  Haia  aaatua  (para),  Oken,  Lohrb.  Naturgcgoh.,  Bd.  I,  p.  (iT. 
IK16.  AtlTca  ananat.  LalDBR'k,  HIhI.  NhI.  Anlm.  ».  Vert.,  t.  II.  p.  -JiO. 

1834.  Fan''itiiyi(pBn<),  Ehrenberg.  Ci>r.  RuIh.Ueer..  Abhandl.  K'tcl-  Akad.  Viifs..  Burlhi  fi>rl)<«,  |i,  369. 
1817,  Pnmrlrtn'tnaniu.  Milne-EdwardK  A  Hslme,  CompteHRendun,  t.  xxvcii,  p.  4«>. 
ISSO.  Punutrtajmgttm.  MIllle-Ed Kurds  &  Hftlme,  Ann,  Bel,  Nftl,,  TAitOK  !<*r.,  Zool.,  t.  Xl[.  p.  17*. 
1861.  Faiia  incerta.  DuchHSsaing  &  HIchelutll,  Mi^m.  Corall.  AnL.  p.  75  (oF  reprint i,  pi.  x,  flRH.  13, 14, 
1861.  Favia  eoaniala,  DoohaaiialuK  4  Mlchelowi,  op.  "up.  oil,,  p,  76.  pi.  x.  figs.  I".  IS. 
1871,  Hirla  OTUuuu,  Pourtal^  III.  CaL  Mus.  Comp.  Zool.,  No.  IV.  p,  7li. 
IgBS.  ^pia  ananai.  Gre^ry.  Quart.  Jour.  Geol.  Soc.  Load.,  vol.  i,[.  p.  'ieo. 

This  Bpeoief  has  usually  been  known  by  the  name  Faiia  untinii/,  the  specific  name  being  Kferred 
back  to  Pallas's  Eleiichiu  Zoophytorum.  The  name  Madrriiom  ananan  was  not  available  for  this 
apeciefl,  as  Lintueus  had  already  apphed  it  toapalti.'oxoiccoml  from  (ioth  land,  now  known  as. IrvrcMfima 
ananati.  Pnifeesor  Lindctrom  has  diseuaeed  the  name  ax  appiieii  to  the  fossil  species  in  hie  "On  th*" 
CoraliiaBalticaof  Ltnmeus."'  After  Pallai<  there  followed  ^eatconfuiiion,  the  Baltic  fossil  and  the  Weat 
Indian  recent  spti-ies  bearing  the  saine  name,  and  evidently  i^insidered  by  authora  to  be  the  same 
thing.  In  the  meantime  Knpet  proponed  the  name  MadrejHirii  fragnm  for  the  West  Indian  species. 
Therefore  the  aaanan  of  LinmeuH  mum  be  restricted  to  the  fossil  sjiecies,  and  the  nnimoK  of  Pallas  must 
give  way  tofraguiii  of  Eapet,  The  confusion  of  imnimK  is  still  greater  for  Esjier,  although  he  rentuned 
Pailas's  anaiiag,  applied  the  same  name  to  a  species  of  liirhoncn'm  from  the  East  Indies,  now  known  as 
Dlekocmia  porrala.  The  Krplanaria  anaii'm  of  Ehrfnl>erg  is,  as  shown  by  an  examination  of  hie 
material  in  the  Museum  fiir  Naturkunde  at  Berlin,  IMicHienia  'lokeei. 

Ksper's  figures  and  the  description  tjl/riigiim  are  very  good,  and  answer  iierfectly  to  the  ordinary 
West  Indian  Favla.  A  note  which  8«-om|>8nies  the  figures  in  the  Museum  of  Comparative  Zoolc^y'e 
i-opy,  and  which  presumably  was  uiade  by  Pourtalts,  etatt'e,  "This  seems  to  be  what  we  have  labeled 
F.  (inoHm  throughout  the  collectione." 

I  was  able  to  examine  the  types  of  Duchassaing  A  Micheliitti'e  F'lvia  hictrta  and  Fiivia  eoaretaia 
in  Turin.     The  difference  between  the  three  may  be  tabulated  thus: 

flirfo  tBfflrfa  D.  A  M Wall  belwetiicoiallUL'-' ruHlblrk:  calicular  margin  not  eleTaWd. 

ihrin  coardnio  D.  4  M Wall  between  coralllti'n  nut  thick:  i^llpular  margin  elevated. 

Fimaananan  Lumarck Wall  between  Foralllleii  Ibick:  callcular  margin  elevated. 

The  first  species  is  founded  on  a  somewhat  worn  H{)ecimen.  Another  worn  epeciraen,  grouping 
with  incerta,  is  labeled  B'aria  fragum.  The  series  of  six  siiecimens  possessed  by  Dnchassaing  &  Miche- 
lotti,  had  they  studied  them  carefully,  should  have  shown  them  that  they  were  dealing  with  variations 
of  a  single  species,  to  which  they  attached  four  iliEferent  names. 

There  is  in  the  U.  .S.  National  Muwum  a  suite  of  over  HO  recent  specimens  from  various  localitiee 
in  the  West  Indian  rt^ion.  Notes  on  the  variations  of  these  s|ieciiiiens  may  lie  of  interest  in  con- 
nection with  the  synonymy  given  above.  First,  there  are  17  specimens  from  the  iijlond  of  Cura^;ao, 
collected  by  the  AlhatitHc  eKi>edition  in  1K88.  The  s{>ecinieiis  are  all  small  encrusting,  usually  capuli- 
form  or  subbemispherical  masses.  The  greatest  distance  across  a  colony  rarely  exceeils  45  mm.  The 
calicee  are  eubelllptical  or  are  defonned;  in  only  one  instance  did  I  find  indications  of  two  <»licinal 
(-enters  in  a  series,  except  where  fission  is  in  pn^ress.  Heproduction  is  by  septal  budding — fission. 
The  mlicee  are  divided  into  subequal  halves.  The  calices  are  not  very  long;  6.5  mm.  in  length  by 
4.5  in  breiadth  ie  large  for  one  in  which  there  is  no  evident  of  the  beginning  of  division.  There  are 
calices,  almost  circular,  only  3  mm.  in  diameter.  The  thickness  of  the  walle  between  conillit«s  varies 
very  much,  from  merely  a  separating  rim  to  2  mm.,  or  even  more.  The  elevation  of  the  calicular 
margin  also  showe  great  variation.  It  may  not  I)e  noticeably  u1evate<l,  or  it  may  form  the  rim  of  a 
truncated  deformed  cone,  standing  a  millimeter,  or  even  slightly  more,  ahi>ve  the  depression  between 
adjoining  corallilea.  The  septa  vary  between  three  complete  cycles  and  very  nearly  four  complete 
i;ycles;  common  numbers  are  froni  thirty-six  Ui  a  few  over  forty.     The  septal  cycles  are  not  distinctly 

■OtvcTH,  K.  ^ven^k.  Vi'l.  Akad.,  Kurhaiidl..  Arg.  Lll.  Is^.  pp.  62^,620. 
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iitarked,  but  the  meinlx'iT  of  the  first  ami  wjuie  i)f  the  rwind  art-  imually  larjKr  than  the  otlieiT.  The 
youngppt  Bepta  are  much  smaller  than  the  iKiundii^  oMeront*.  The  amount  of  exsiertness  anil  tlie 
thicknesK  of  the  wpta  are  variable,  but  the  septa  eoul<l  scartely  Rver  l>e  eharatterized  af>  very  thiu, 
althoU|;h  they  sometimes  are  quite  thin.  The  xeptul  martpnaare  irrefciilarly  and  ratlier  jaggeHly 
(lentatt^,  and  bear  near  the  iroluinella  an  irregfular,  ja^tiEei),  jmlifurni  tooth.  CoHtv  cunvxirand  to  all 
xepta  and  nhow  a  variation  In  Kize  correapondinK  to  that  of  the  xepta;  they  arc  rather  aeiite.  not  very 
or  only  fairly  prominent,  and  have  their  iitarginx  [lointerily  dentate,  the  dentatioiiw  on  the  costjp  bein^ 
more  rejmi^r  than  those  on  the  Bepta.  The  columella  is  rather  lance,  verj-  spongy,  and  usually  fonns 
a  flatfish  bottom  to  the  fairly  deep  calice. 

From  east  of  Fort  Taylor,  Key  West  (Dr.  Kilward  I'almer.  i-ollertor),  is  a  lot  of  32  spei^iinens. 
Thene  in  general  differ  from  the  f.'ura^-aoan  Hpecimen)^  by  having  thinner  walls  1>etH'een  the  I'orallite)', 
1.6  mm.  being  altout  the  avera^  thicknew;  in  riome  specimeiui  the  adjoininj;  ealicett  arc  »eparat<'<l 
bi'  merely  a  rim,  by  having  the  calicular  margins  not  or  stan-ely  perceptibly  elevated,  and  by  having 
very  often  narrow  corallites  with  a  tendeuey  to  become  sinuous.  One  sjiecimeu  possessef  a  i«lire 
6  mm.  long  and  lees  than  2  mm.  wide.  The  iutergradation  l>etween  these  specimeiis  ami  those 
from  Cura^o  is  seen  to  be  perfect  when  some  sper.imenM  fmm  Key  West  (collected  by  Hemphill]  anil 
TorcugaM  (collected  by  Palmer)  are  placed  lietween  them.  There  is  no  need  to  cite  more  specimens, 
except  one  from  St.  Thomas  {collected  by  the  Atli'iiniiu  expedition).  This  Bpecinicn  would  be 
referred  to  Fhvia  incerfa  D.  &  M.  It  is  an  irregularly  capuliform  masa  with  a  greater  diameter  of 
50  mm.,  a  lesser  of  4(S,  and  a  height  of  :iH.  It  has  the  general  appearance  of  the  ordinary  F.  Jntgam, 
except  that  over  the  whole  upper  surface  of  the  colony  the  walls  are  thin  and  simple.  In^tancea 
of  aimple  walls  liave  been  cited  before,  but  in  no  caiw  did  such  oiTcnr  over  the  whole  upper  surface  of 
the  specimen.  Around  the  edges  the  specimen  from  St.  Thomas  has  assumed  the  form  of  wall  usually 
found  in  F.  fragitm,  aa  that  if  one  had  a  piece  broken  from  the  edge,  especially  at  one  particular  end, 
be  would  immeiliately  pronounce  it  F.  fTiignm. 

From  the  above  discuseioD  one  might  tliink  thiit  species  has  no  critcrinnal  characters ;  but  it  has, 
and  they  areqiiit*;  deliiiite.  They  are:  (I)  The  siiie  pnd  sha|)c  of  the  colony:  (2)  the  aize  and  shape 
of  the  calic«e;  (3)  the  number  of  the  septa;  (4)  the  neptal  dentations,  tlie  pall,  atid  the  character  of 
the  columella.  This  gives  a  number  of  characters,  and  throws  over  only  the  basis  on  which  Duchai^ 
saing  &  MichelotU  attempted  to  differentiate  the  species. 

Verrill  has  descriljed  It  species  of  Farin  from  Hartt's  Brazilian  collect  ions.'  They  arc  Fnria 
kptophi/tlii,  Favia  gravida,  and  Faria  a/iifeiia,  all  three  from  the  Abnilhos  Reefs.  We  have  in  the 
U.  S.  National  Musenm,  from  Brazil,  29  specimens  of  this  group  of  Favin,  and  upon  them  an<l  Verrill's 
original  description  I  base  the  following  remarks.  The  features  by  whii^h  the  species  w<iuld  he 
Heparated  among  themselves  are: 

f.  Ii-ptophylla 9epU-24  III  3U.  mlkt's  I'lroiilnr  cir  detiirianl.  ftboul  0.29  Inch  In  iliameuir. 

F.iirai'iiia MarRing  elevatui  Ihe  ?«mp  iw  F.  fc/jli/pftdUa,  eiiiipt  tbat  Iherenre  timr  tiomplele  cycles  of  »epw, 

F.  etmferin FdffieeseH  narrow,  long  moHndrllnmi  (-iilices,  UBUiilly  nerFeH.  wilh  scvlthI  i-aliciiixl  ivntem. 

There  are  im  Mpecimens  of  F.  Ir/iliiiikiiUa  in  the  U.  S.  National  Museum.  The  other  two  species, 
in  my  mind,  graile  into  ea«')i  other,  showing  a  variation  in  prominence  of  calicular  margins  and  thick- 
ness of  wall  between  ailjoining  corallites  similar  to  what  has  l)eeu  de«cril)ed  for  F. /mgvm.  The 
essential  specific  characters  are  (I)  the  number  of  septa,  usually  at  least  tour  conipltiC  cycles' — i.  e., 
they  and  more  numerous  than  in  F.  Jragum;  (2)  the  calicesare  ni-ariy  always  larger,  or  at  least  longer, 
than  m  fragytm,  and  may  he  so  long  and  innuoiis  that  they  are  meaniirifonn:  when  the  calicular 
margins  are  free  and  elevate<l,  they  rise  perpendicularly  from  the  common  surface  of  the  coralluni; 
(3)  the  septal  dentations  seem  very  much  more  n-gular  than  in  F.frognm.  There  are  |>oints  of  resem- 
blance between  fTogam  and  the  Brazilian  spii'ies,  but  the  two  seem  to  me  very  diminct.  I  would 
surest  that  of  Verrill's  two  names,  grariita  and  cun/crfa,  applied  to  the  Brazilian  specien,  rotiferia  In- 
wippressed  and  'jfiiviii'i  1n'  used  as  the  specific  ilenignation. 

Ah  I  have  seen  no  Hiiecimens  of  F.  leptophijllti,  I  can  express  no  upininn  upon  it. 

The  three  spei'imens  of  Fliria  fnignai  in  the  Porto  Rican  collection  present  no  special  charai'terf 
worthy  of  note.  The  sizi'  of  one  is,  greater  diaiiieter.  2«  mm.;  lesser,  24  nini,:  height,  18  mm.  Two 
Bj>ecimens,  preserved  in  alcohol,  came  fnuii  the  Playa  de  Pimce. 

'  TnuiH.  Cijnn.  Aiiicl.  scl.,  vol.  i,  lues.  pp.  xa,  tos. 
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Oeooi  KAinCIKA  EhranlmrB,  1884. 
ManicinR  areolata  (Linn. ).     PI,  iv,  (ifffi.  2  and  3. 

7sg,  JMiuIniwm  areolala,  UmUBUH.  Syst.  Nal..  ed.  z.  p.  196. 

JH9.  JfcuJj-fjjum  tnaroBdrUa  (P«ra).  Espcr.  Pflinrenth.,  p.  TSlblB  —  Kli  -M.  pi,  iv,  nod  iv  A, 
IS1&.  jVirandra  orfofa.  Oken.  Lehrb,  Naturgrach.,  Bd.  i,  p,  TO. 

ifirandrfmi  artobJla.  Lamarck.  Hiet.  Nal.  Anlm,  s.  Vert.,  I.  [|.  p.  'Ml. 

jrunMnaAJtpfda,  BhreDbers,  Cor,  ttolb.  Ueer,  ,M.lianai.  K'rI.  Akad,  Wlw.  Bvrllii  lur  I8K!,  p,  32T, 

Manidaa  prxrupia.  EhreobeiKi  op.  sup,  cit-.  p,  3^, 

Hanieina  manicn.  Ehrenbcrg,  op,  sup,  elt,,  p,  327,     Non   JftiBtriiia  annliila  Ehrenbertr-  rrartiipAvaio  seejTVojfi 

(Audouin).  jUe  Hllne-Edwarde  &  HaJme, 
Manieina  raiOKiaitiai.  Milne- Edwarda  &  Halm«.  Ann.  Svl.  Nat.,  Slime  nit..  Zuul,.  \.  xi.  p.  2S7. 

Manictna  fxupata.  Duchassalng  A  Michelotll,  U«iii,Conlt.  Ant,,  p.l,|  (uf  Kprinlj.BpvclBHuf  Milue-lidu'ardBAUBlme, 
Manlcina  danai,  Ducbswvlag  A  MichelolK.  op.  sup.  dt..  p,  74,  apurii?  oC  MIlne-EdH-aidH  ili  Halmt. 
Xanltina  analata.  Pourlaliii,  111,  Cat.  Mue.  Comp.  Zool.,  Ko,  iv.  p.  Ti. 
Manieina  areolala.  Pourtal^.  Mem,  Mok,  Comp.  Zool,.  vol,  VII,  N'li,  I,  pi.  V,  lifti',  wa  (hU  Okb.).  and  pi.  VI.  flKs,  1-T 

lall  flge.), 
UaniciHa  areoiata,  Wilson,  Juur.  Morph..  vol,  II,  No.  i.  pp.  ni-iitt.  pis.  i-vii. 
Manicina  areolala,  Uregoiy,  Quart.  Joui.  tieol.  &oc.  Loud.,  vol.  LI,  pp.  264>2li5. 
IS9&.  JUantcfno  pfuKmffit.  Qant;,  Johnu  Hopklna  UnW,  Cln.,  vol.  xv.  No.  121.  p,  10. 
■  ■    UanicinapHaxnlca,  Oane,  Pro*.  U,  a  Nal.  Mns„  vol.  nil,  pp.  ia!,ll». 

Uanleina  areolala.  Vaughan.  Men.  I'.  S.  Geol.  Bnrv,.  No.  xixix,  p|i.  3)MU,  pi.  i,  HgB.  2,3. 

The  types  oi  Ehrenbei^'s  species  were  studied  in  tbe  MuHeiim  fur  Naturkunde,  in  Berlin,  and 
:be  specimene  of  Ducliaeeaing  &  Micbelottiwerei^tudiedin  Turin,  (iane'x  Manicina pliocettica  in  piiiced 
the  synonymy  of  Jf.  aTeolala,  as  a  result  of  comparison  <iC  liiu  type  material  with  recent  specimens  in 
the  U.  6.  National  Museum. 

From  Ensenula  Honda,  Mayuguez,  and  Aguadilla,  a,  sinfcle  upecimen  from  each  place.  Tho(« 
from  Mayaguez  and  Aguadilla  at«  ionall  and  beach-worn.  The  one  from  Knsenada  Honda  i^KoodiB^id 
was  preserved  in  alcohol.    Station  6079,  ofi  St.  Thoniaa,  Sail  Hock,  in  ^  to  23  fathoms. 

Q«uiu  PI.ATTOTILA  Ehronberg,  1884. 

1815.  jrwBuJro  (pan),  Oken,  Lehrb.  Nalurjiench.,  pp.  M  and  TO, 

1816,  Meandritia  (pflJS),  limarck,  Hlat,  Sal,  Anim,  s.  Vert.,  L  Ii,  p.  244. 

IDai.  Xarandra  {pan)  (  + subgenus  Ptalum/ro  Ipat"))  Ehrenbcts.  Cor.  Roth,  Meer,,  Abhandl,  K'gl.  Aliad,  Win.  Berlin  lor 

1S32.  p.  S2», 
l!Mi'.,  Meaitdrbui  (pan),  Dona,  Zooph.  Wlllifs  Kipl,  Eiped..  p.  W2. 
I84H.  Meandritia  +  Otloria,  Milue-EdwardN  &  Halme,  Comptiw  RetiduH.  t,  xxvn.  p,  4W, 
IK.'^T.  jrinindHna.MUne-Edwardii&  Halme,  Hbt,  Nut.  Corell.,  t.  ii.  p.  SKH  +  Uitona,  Ibid.  p.  411. 
IHM.  Mieandrtaa,  Duncan,  Jour.  Unn.  Boe.  Lond.,yol.  xviii,  p.  88. 

Tbe  names  Meandrina  and  Mteandra  have  been  disposed  of.  The  name  Ptniygirra  Ehrenberg 
remains  to  be  considered.  Ehrenljei^  placed  the  following  species  in  the  suh^nus  (as  recognized  by 
him),  viz:  iofcyriiiifcko,  including  the  varieties  ix  leptochUa  and  (i  pachychila;  lameUina,  sp.  nov. ; 
cerebrifrjrmit  Lamarck,  includii^  tbe  varieties  a  and  fi;  pkrygia  Lamarck;  epatiotn,  sp.  nov.  1  made  a 
careful  study  of  most  of  the  original  specimens  referred  to  these  species  by  Ehrenberg. 

There  are  six  specimens  in  the  Museum  fur  Naturkunde,  in  Berlin,  bearing  the  name  Maiuiidru 
{Ptatygyra)  tab^nthica,  but  there  appear  to  be  four  distinct  species. 

1.  Specimens  Nob.  682,  683,  and  687  are  Ccdaria  iatrjfri^Wo""!'  of  Milne-Edwards  &  Haime.' 

2.  Specimen  No.  668,  var.  pwJiyckiia  Ehr.=Ctetoriii/(fl'jtefana  Milne-Edwards  &  Htume.' 

3.  Specimen  No.  669.  No  locality  is  given.  "M.jUograna  Eap."  is  written  on  the  label  below 
tbe  name  given  by  Ehrenberg.  The  corallum  is  a  head  deformed  by  certain  parts  dying;  it  is  about 
160  mm.  high.  Tbe  valleys  are  very  long  and  sinuous,  frequently  forming  bharp  angles  in  the  sinuoe- 
itiee.  Wall  between  the  series  thin  and  acute  at  top,  thickening  below.  Depth  of  valleys  6.5  to  7  mm. 
Cross  section  of  colline  angular  above.  Septa,  12  to  15  cm, ,  nearly  all  of  equal  size,  only  occasionally 
a  small  or  rudimentary  one  between  a  pair  of  large  ones;  they  do  not  project  much  above  the  wall 
between  the  valleys.  The  septal  dentations  are  subequal,  except  that  the  lowettt  is  often  much  larger 
than  the  others.  The  columella  is  formed  of  septal  trabecule  and  lobee;  it  is  very  often  of  a  loose. 
Hpongy  texture.     This  is  not.^&iffraiM  Esper,  but  is  probably  riridin  Le  Sueur  (=slTigota  Dana). 

4.  Specimen  No.  671,  bears  "  M.  grandUobaXa  M.  E,"  on  the  label  below  Ehrenberg's  name. 
This  is  correct,  only  it  must  now  be  called  ditiita  of  Ellis  &  Solander. 

1  did  not  study  M.  Pialiigyra  UtmelHna. 

!  Hln,  Nat.  Coiall.,  I.  ii,  p.  413.  '-'  Hl^l.  Nal.  Conll,.  t,  ii.  p.  414. 
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if.  PlatygyTaiXTebriformU=^DipUrriaeeT<hr\foTmia  (Lam.),  whi<A  mnat  be  called  DiploTialab^f.inlhi- 
/om,U  (Lmn).' 

M.  Platygyra  pkrygia  =  Leptoria  pknjgia,  fide  Milne-Edwards  4  Haime. 

M.  Matyffjfra  tipfUiiisa  =  a,  synonym  of  Dendrogip-a  eyiijidrw.  It  is  the  Uisal  portion  of  a  lai^ 
column. 

Ehrenberg  had  in  hia  Platygyra  8  apeciea  now  distributed  among  5  genera:  Matmdrina,  2  species 
(not  M'lindrina  Lamarck  1801) ;  Cieloria,  3  apeciea;  Diptara,  1  Bpecies;  Lqtlaria,  1  species;  Dendrogyra, 
I  spedee.  The  name  Meindrina  can  not  be  applied  to  any  of  tbeee  forms.  The  order  of  the  publication 
of  these  genera,  except  Mmndri-iui,  is; 


Leptoria  Milae-EdivariLs  &  Holme  1843. 
(Moria  M  line-Ed  wards  &  Halme  IMS. 


^Arranged  sccoidlnK  to 


Ehrenberg  io  hid  treatment  of  PUitygyra  tabifrinlkica  makes  no  mention  of  the  West  Indian  forms, 
discussing  only  those  fnim  the  Red  Sea;  therefore  if  we  follow  his  published  work,  the  former  must 
be  omitted.  The  name  PUiUjgijrn  must  be  used  instead  of  one  of  the  four  genera  above  noted.  Since 
Cxhria  comes  last  among  those  proposed  by  Milne- Ed  wards  &  Hairae,  I  substitute  Ptatygyra  for 
Cxloria,  following  Dr.  Briiggemann,  why,  in  his  "Corals of  Rodriguez," 'shows  that  /VoJyyyra should 
take  the  place  of  Oeloria,  and  remarks  that  the  type  upecies  is  the  Madrepora  /oftyrintAtoa  from  the  Red 
8e&.    His  coume,  in  my  opinion,  is  the  only  lineal  one. 

Pourtal^*  was  the  first  of  whom  I  know  to  point  out  the  difficulty  or  Impossibility  oE  separating 
Cxlima  and  Msandrina  (Milne-Edwards  &  Kaiine).  Duncan  places  f'celoria  aa  a  subgenus  of  Miean- 
drxna.*  H,  Stanley  Gardiner  has  made  some  notes  on  the  relations  of  the  genera.*  I  can  find  no 
tangible  differences  between  the  two,  the  columellar  characters  being  insufficient,  therefore  I  merge 
Cielariaand  if/candrmn  of  ^li  I  ne- Edwards  &  liaime  into  a  single  genus  and  call  it  Plalyggra  Ehrenberg. 
If  the  West  Indian  species  can  not  be  referred  Xa  Platygyra,  they  must  receive  a  new  generic  designation. 

FUtr^TTa  viridis  (Le  Sueur).    Pis.  ix,  x,  21,  xii,  xiii. 

ITM.  Madrtpora  tabi/HnUaox,  ElUs  &  Sol&nder.  Nat,  HlsL  Zooph.,  p.  160.  pi.  ILVI.  6gf.  Z,  4.    Nan  Jfodrtpom  (atvrfnIAtfii. 

Pft'lM,  176fl. 
ITOT.  JfodniporainiranrfrilM.  var.,  E'per,  PflaBjenlh.  Forlsctz..  Th.  1.  p.  101.  pi.  Liinvn  UW«  Mllne-Edw«nlB  i  Halme). 
1B20.  MeandTiiax  tinuotat  Lc  Kurur.  iiim.  Mm,  Hi^t,  Nitl,  rarlH,  t,  V[,  p.  Z78.  pi.  xv.  Kg.  4;  -f  vara,  viridit.  p.  2T9,  pi.  xv. 

flg.  S;  apprena,  p.  280,  pi,  XV.  flg.  &,  rubm.  p,  280,  pi.  XV.  flg.  7:  riacola,  p.  180.  pi.  3V.  flg,  8.    Non  Xatlrepon 

■fniuMo,  EllEs  &  ^JHQder.  lint,  nee  ileaadrlna  tinaota,  Quny  &  Galmard.  1883. 
18Z0.  Xeandiina  deitalea.  Le  Sueur,  op,  sup,  clt.,  p,  281,  pi,  xvi,  flg,  9. 
1820.  Meaadiiiia  labydtilhiea.  Le  Sueur,  op.  lup.  eit.,  p,  2ffi,  pi.  Jivi,  flg,  10. 

1BS4.  Kmandra  {Ptatggyra)  laburiiilliica  (pai*).  Ehrenberg,  Cor.  Roth.  Meer.,  Abhsndl.  K'gl.  Akad.  VTlBa. Berlin  rorlBK.p.  J2S. 
ISU.  Mtandrina  Mrigo»a,  Dana,  Zoopb,  Wllkci  Expl,  Exped,,  p.  157,  pi.  xiv,  flgs,  4a.  4b, 
1849.  Sfeandrlna  hdetogyra.  Milne- Rdwarda  &  Haime.  Ann,  Set,  Nat,,  3l4me  »*r„  Zool..  L  xi,  p.  an. 
1S4B.  Mrmdrinatiaaottt^ma.  Milne-EdwardxA  Hnime,  op,  sup.  dt..  p.  2NI. 
1M9.  iltnitdrina  KTTala.  JIllni^EdH'anls  &  Haime,  op,  sup.  cit,,  p.  282. 
1848,  Meandvina  cnuia,  Milne-Edwanle  it  Haime,  op.  sup.  cit,  p.  282, 

IWl.  1 1xfloriahteroglyphica,  DuctioBsalns  &  Mirhelotti.  U£m,  Cor,  Am,,  p,  7S  (nt  reprlnl). 
1861.  Leplorktfragilit,  Ducha:«Aln(t^  Mlchelottl,  op.  sup.  rit,,  p,  7ti. 

1880,  JBamndrtna  iliigiyia.  Ponrlalfs,  Mem,  Mui",  Comp.  Zool,.  vol.  vn.  No,  I.  pi,  IX,  flgs.  6-9, 
irao,  .Vaandrinn  lab^iiUhi/oTTiiie,  I^urtal^  op,  sup,  eil.,  pi.  i.x,  fl^  10-12, 
1S88.  Urandrtna  Mrlgota.  Quelch.  Reef  Corals,  ChaUcnger  Eip..  pp,  10,92, 
188ft-  llBondrina  ilmwtfttliiia,  Quelch,  op.  sup,  cit,.  pp.  10, 91. 
ISSe.  JfxamlrbialaiyrftiUioi.  Quelch,  op,  sup.  cil.,  pp,  10.12.BI, 
1886.  tMseandnm  tinueta,  Quelch,  np,  Mip,  clc,  p,  12, 
1896,  Jfaondrina  /liograna.  Gr^ory.  Quart.  Jour.  Oeol,  Soc,  I^indon.  vol,  LI,  p,  2»,    The  synonymy  tnelades  iwo  ■peel™, 

Plaivgi/ra riridit  t,a6  FtuljATprO'-finHa  (£11,  ASi>t.) 
1898.  Mnandrina  +fiCoffrana,  Vaughan,  Bull,  Mue.  Cump,  Zool..  vol,  xxviir.  No,  5,  p,  jns, 
I9ni.  Keandrina  laburvilhlni  +  Clatophyaia.  WhitHeid,  Bull.  Amer,  Mux.  Nal.  HlEit,.  vol,  xiv.  pp.  221-222.  pis.  xxxi,  iixji. 

In  the  preparation  of  the  above  synonymy  the  following  coUectiona  have  been  studied:  The 
Ehrenbejg  collection,  in  Berlin;  the  typ<!a  and  other  specimens  of  Duchaaaiung  4  Michelotti,  in  Turin; 
the  types  of  the  four  species  of  Milne-Edwards  &  Haime,  in  the  Mus6um  d'Uistoire  Natur^lle,  Paris; 

iSee  paperoQ  "Some  tossll  corals  from  the  elevatetl  reefs  Mil,  Cat.  Mue.  Comp,  Zool.,  N').  iv,  18n,  p.  73, 

ol  Curasao.  Arube,  and  Bonaire,  pp,  45-48,  sjour,  Linn.  Soc,  Land.,  vol.  ivin,  1884,  p,  89, 

'Cotoptes  RendUB,  t.  ;iivii,  1848,  p.  49S.  'Pror.  Zool.  Soe.  Lond.,  vol,  (or  1898.  p,  740, 
'  Pbil.  Ttans,  Royal  Soe.,  vol.  clzviu,  isto.  p  I'l. 
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Qaetch'B&ndGre^ry'sorigiDBil  specimens,  in  the  British  Museum  (Natural  Histiiry);  aDd  the  excellent 
colle<;tioii  of  the  United  Statea  Sationai  Museum,  which  po-«e.-i?es  Dana's  type  of  Meandriw  slrigoea. 

The  first  available  name  for  this  species  is  viridU  of  Le  Sueur.  The  name  UibyrintUitii  of  ESIis  & 
Solander  can  not  be  used,  &»  Pallas  had  applied  it  to  italnpara  mxandrius  Linnieus.  The  xinnom  at 
Le  Sueur  is  a  misidentiflcation  of  the  Madrepora  iinuosn  of  Ellis  &  Solander,  so  it  can  not  be  used. 
The  next  nsuie  is  var.  vhidit  of  Le  Sueur.    The  varietal  name  is  here  raised  to  speeifio  raiik. 

There  are  over  20  specimeoa  of  the  FUityggra  vlridi*  group  in  the  V.  S.  National  Museum.  Before 
proceeding  to  a  diecusaion  of  the  specimens  it  would  be  best  to  examine  Milne- Edwards  &  Haime's 
mode  of  classification  of  the  spedee  of  the  genus,  and  those  of  their  species  that  come  from  the  West 

Their  first  section  comprises  forms  with  "  Le  polypier  formant  une  masse  fortement  gibbeuse  ou 
mSmelob^,"  which  comprisps  M.  fiiograna  (Bsper)  and  M.  grandUobiUa  M.-E.  &  H.  (to  which  should 
be  added  M.  divota  of  Ellis  &,  Solander,  ap.).  The  second  division  has  "Le  polypier  fi>rmant  une 
maseel^rementgibbeuse"  (here  ia  placed  .V.tupn^fido/is);  the  third  "Le  polypier  formant  une  masse 
aimplement  convexe  sans  gibbosiWs,"  and  conttuns  M.  helerogyra,  M.  gimmuMma,  M.  eerrata,  and  M. 
craua.  Mxaiidrina  valida  and  M.  nuam.uMa  Dana  are  placed  in  the  "e»pic€^  'toufeutet."  and  ileandrina 
itrigota  Dana  is  referred  to  Q^oria  as  a  doubtful  species. 

To  tabulate  the  characters  which  separate  heterogyra,  simMteimma,  aerrata,  and  crona.- 

M.  hOeroggra Coral lum  convex,  oblong:  12  to  14  sepia  to  cm.,  iisuallj'  equ&h  widtb  o[  volle^a,  6  mm.: 

deptb.  *  or  b. 

M.  dnuoiiHfma The  polo  la  of  dlSereDCe  given  by  Milne-Edvrftrds  &■  Halmearc  the  subapheroldal  lonn. 

tbe  sepu  crowJed  and  alteraatlng  in  bIzc,  Darniw  atuve  and  enlargliiK  <□  the 
InlerloT  of  (he  vallej').    Valleys  nearly  a  (.'entlmelcr  nlde. 

if.  aoTofti Would  beBeparaled  Irom  preceding  by  having  vslluys"  mm.  wide  and  6  mm.  deep. 

M.  cnUH Form  as  In  hrterogyra.  otherwise  resembling  aiuitmiKrima.  except  Ihat  the  mlumella  1> 

greatly  developed  and  valleys  are  7  mm.  wide  and  3  or  4  mm.  deep. 

Milne-Edwards  &  Haiioe  have  based  their  division  of  these  forms  into  4  sp<^'ies  on  the  following 
cbaracters;  (1)  The  corallum  being  elongate  or  subspheroidal;  (2)  the  septa  being  all  of  the  ijame  size 
or  alternately  larger  and  smaller;  (3)  the  collines  being  rounded  above  or  at-ule;  (4)  the  wi<ltli  of  thu 
valleys  ranging  between  B  mm.  and  1  cm.  in  width  and  3  to  5  mm.  in  depth.  Minor  importance  is 
laid  on  the  septal  dentations  and  the  development  of  the  columella.  I  came  to  the  (.-onclusion  that  wf 
have  to  deal  with  a  single  Species  from  an  examination  of  the  Duchassaing-Michelottj  material  in 
Turin,  and  again  to  tbe  same  conclusion  from  a  study  of  tbe  specimens  of  Milne-Edwards  &  Haime  in 
Paris  and  the  specimens  in  tbe  British  Museum.  I  shall  now  describe  in  detail  a  single  specimen 
from  Belize,  Honduras  (collected  by  A.  E.  Morlan). 

The  specimen  is  about  23.5  cm.  long  by  19  cm.  wide  on  the  flattish  base,  and  approximately  10 
cm.  high;  i.  e.,  the  form  is  oblong.  On  one  end  the  valleys  are  extremely  sinuous,  while  on  the 
other  they  are  usually  parallel,  running  perpendicular  to  the  axis  of  elongation  of  the  colony,  and 
show  very  few  sinuosities.  The  width  of  the  valleys  varies  from  4.5  mm.  to  9  mm.;  i,  e.,  in  width  of 
valleys  this  specimen  takes  in  all  species.  The  depth  of  the  valleys  varies  from  2  mm.  to  6  mm.;  this 
specimen  shows  depths  of  valleys  both  lesser  and  greater  than  the  extremes  recorded  by  Milne- 
Edwards  &,  Haime  in  their  characterization  of  the  species.  The  walls  between  the  valleyti  are  soUd,  but 
may  vary  somewhat  in  thickness.  The  eepta  probably  preaent  the  greatest  variation  of  any  element  of 
tbe  corallum.  For  long  distances  there  may  be  only  large  septa,  with  no  hint  of  smaller  septa  between 
them,  whereas  on  other  portions  of  the  surface  the  alternation  of  larger  and  smaller  is  perfectly 
regular.  A  place  where  there  are  only  larger  septa  shows  twelve  to  the  centimeter  on  one  side  of  the 
coiline  and  thirteen  on  the  other.  In  another  place,  where  there  is  furly  regular  alternation  of  larger 
and  smaller,  there  are  fourteen  larger  and  thirteen  smaller  to  the  centimeter.  These  measurements 
cover  all  the  four  so-called  species.  The  septa  may  be  narrow  at  the  top,  sloping  downward  into  the 
bottom  of  the  valley,  thus  giving  the  colline  a  triangular  profile,  or  they  may  arch  gently  over  tbe  lop 
of  the  colline  and  have  their  inner  mai^ns  fail  perpendicularly  to  the  U>p  of  the  paliform  iobe  at  the 
baue.  The  paliform  lobes  may  be  entirely  suppre-ssed  or  they  may  be  greatly  developed,  but  whenever 
the  inner  margins  of  the  septa  fall  perpendicularly  to  the  bottom  of  the  valley  the  paliform  lobes  are 
welt  developed.  The  septal  dentations  are  usually  quite  regular,  and  are  like  the  teeth  of  a  saw  ("en 
ecie"),  but  there  may  occasionally  be  slight  irn^ularities.  The  columella  varies  much.  It  may 
Ron«st  of  weak,  spongy  calidnftl  centers,  each  pair  connected  by  a  septum,  representative  of  s  lamellar 
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<v)Iiiiiii;1Ih,  or  a,  npoiigy  I'oluiuella  may  l>e  very  Mniniderably  develo|>e<i.  Kiidotheca  in  well  developed 
anil  i|i)lte  veeicular;  the  die'sepimeDts  are  thin. 

It  in  ei'ident  that  thiHim^  specimen,  exre|>t  in  the  matter  of  funii,  cuiiipru^ex  all  uf  the  four  above- 
diiK;uB4ed  spei^ett.  Whether  a  coral  head  ii^  iipheroidally  rounded  above  or  xumewhat  elongated  in  one 
dmtclion  in  ho  ninttli  a  nialler  uf  pure  chftnL-e,  depending  upon  the  <>bie<'t  to  wbieb  it  ia  attached,  etc., 
that  nil  one  would  think  of  xepatating  RpecicH  on  that  batfie. 

It  HeeniH  tomethat  Msmmhhui  »aperfifini'm  t>i  Milne-EdwardH&Haime,  judging  from  the  spei-Jmen 

1  i«w  In  Parii",  may  l>elong  here,  h«t  Sd'ordinft  to  their  description  it  Je  a  synonym  of  M.  diront.  Td 
what  (ipecieM  it  shuuld  be  reCerreil  de|>f  ndp  upon  whether  the  Hurface  of  the  coraltum  is  thrown  into 
lol>ei?.  In  my  notex  ou  the  Paris  r"[>ei'imeiiii  I  have  placeil  it  in  the  Bvnonymy  of  Mfmndrina  etriguga, 
and  have  ailde<l  "Kepta  to  <-iu.  It),  all  of  thettune  Hixe;  width  (i(  valleyi^.  4  to  6  mm.,  depth  only  aboat 

2  mm.;  columella,  lamellar,  iiiti-rnipted,  Huirounded  by  very  little  vesicular  tissue."  H<twever, 
nHjierJicifiti*  may  belting  under  iJium-i  nf  EIHh  4  ftilauder. 

The  Leploritt  friigitit  of  Durliateaing  &  Miehelotti  is  the  same  as  Mxaii/lrinii  heterot^m,  and  &lls 
into  the  synonymy  of  P.  riridii.  I  am  not  positive  as  to  what  should  tie  done  with  their  [.eptoria 
hieroglyphk-'i,  but  probably  it  also  i<houKi  lie  placed  in  the  synonymy  of  viridh. 

The  Micituiriiui  It^rintkifortnir  and  Micaiidriiia  arigoia  figured  by  Ponrtalen  in  the  Florida  Heefs 
Corals'  are  the  same  Hpeciee.  The  Miiirinlliifiirmi*  has  lower  eollinee  and  the  septa  are  more  broadly 
rounded  over  the  summits  of  the  {iilline*",  while  in  »lrigoga  the  septa  have  a  tendency  to  be  almost 
angular  where  they  crosa  the  wall.  The  palUorm  lobeH  are  reprenenled  as  being  fully  developed  in 
itrigom.  The  amount  of  variation  of  each  of  XXiesv.  features  in  a  tdngle  corallum  has  already  been 
pointed  imt. 

A  few  notes  on  the  variation  of  Mjme  other  Hiieoimeat)  should  l)e  addeil.  There  Ih  a  specimen, 
the  labyrlnlhi/nrmiii  type,  from  Ka»tem  Dry  Rocki',  Florida  (collectiil  by  Palmer),  that  I  thought 
could  be  kept  iwparate  frotn  the  other  f"pe<rimeiis,  lie^iause  the  septal  dentations  are  not  saw-toothed 
("en  scie") ,  hut  often  are  rather  long  i<]>ines,  nr  they  may  even  be  forked.  W«  posneea  from  Ber- 
muda a  single  siH^imen,  in  which  both  tyiiev  of  iletilation  e:ciHt,  thiii^^h  in  this  the  teeth  are  usually 
longer  tlian  in  the  majority  of  spei'iinens,  but  it  ii'  not  abnormal  and  the  |)aM8Hge  to  the  usual  condition 
is  perfect. 

It  seenin  Kcarcely  neceHsary  to  ex[ianil  these  ntilCH  of  charat^en^  and  variation  further.  Quelch 
has  made  extremely  iiitereiiting  remarks  in  hie  report  on  the  Challenger  reef  coralti  (pp.  tll-94).  He 
recognises  Mteaiidriaa  ^ibj/riiit/iint,  Mieiiit'lntui  aiiiuorinininii,  and  Miratiitrina  utrigota,  with  the  remark  that 
ninvotimimu  may  \te  only  "a  very  thick  and  hard  triangular  walled  variety"  of  Origota.  I  go  further 
than  he  and  plaice  the  kiburiathica  or  Inlnfrialhiformii'  in  the  same  species,  but  three  usually  good 
varietieB  may  lie  recognized,  in  the  line  of  Quelch'e  seiuiratiun  into  three  species. 

This  Hpecie»  can  be  defined  only  in  terms  nf  its  \'ariaUon.  One  charaiiter  seems  absolutely  inva- 
riable, i.  e.,  the  form  of  the  upper  surface;  it  is  uniformly  roundeil  anil  never  thrown  into  gibboaities. 

There  w  one  largo,  fine  specimen  in  the  collection  from  MayagueK,  Porto  Rico.  It  is  a  unifomdy 
rounded  heail,  with  no  gibliosities,  :Vy  cm.  high  and  52.5  cm.  in  diameter.  The  base  is  flattieh.  The 
valleys  are  very  long  an<.l  usually  sinuous,  width  fttim  5  to  H  iimi.,  usually  S  mm.  wide,  depth  -1  mm. 
or  lesH.  The  collines  may  be  rounded  or  subacute,  wall  lietween  ^ries  is  thick  or  thin  along  the 
summit,  compact  anil  usually  Hti>iit.  The  numlwr  of  septa  to  the  centimeter  is  variable;  a  common 
scheme  is  about  14  large  septa,  with  a  varying  niunber  of  smaller  ones.  In  one  instanc«  there  are  14 
large  and  13  small,  in  another  14  large  and  7  small,  in  another  17  large  and  no  small.  The  septal 
dentations  are  strong,  acute  saw-lnothed,  an<l  fairly  regular.  The  paliform  lobes  are  well  developed. 
Columella  fairly  well  develo|)e"l.  spongy,  sometimes  showing  a  lamellar  clement  along  the  iiiid<lle. 

'  Mem.  MUH,  Cump.  Zool.,  rul.  vii.  N<i.  I.  IH8U. 
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Family  AtlARICID.-F.  Verrill. 

0«liu  SIDBBABTBSA  da  BlaiiiTlllt,  DSO. 

The  BVDonyniy  of  thix  genuH  in  fully  cimsi'fi'n-'i  in  my  Eoistu-hih!  Lower  Oligooene  ConilH  of  the 
Inited  States.' 

Siderastrea  radians  (Pallwi.     PI.  xv;  pi.  ivi,  Hg.  2. 

1T6S.  MailrtfBra  radiiBu.  Pellax,  El^ncb.  Zooph.,  pp.  3'J2-323. 

178J.  Madrepora  aaroUti.  UnneiK,  9jr«t  Nat..  o<1.  X1[.  p.  1276,  non  P«lla«,  ITtW. 

I78fi.  Madrrpora galaaa,  Ellt>  Ji Solander,  Nnt.  HiRt  Zonpb..  p.  IM.  pi.  xi.viii,  rl^.  T. 

1801.  A^rea  gahara,  lanmrck.  SjTt.  Anim.  b.  Vert.,  p,  371. 

IBIS.  AMraea  rodfaiu  seu  aifroact,  Ofeen,  Lehrti.  Nalunresch..  UA.  I.  p.  6.1. 

1B80.  j1i<>«i  (.^ujrnufrei)  galaiea,  de  BLalorille,  Diet,  Svl.  Nsl..  I.  LX.  p.  X<5. 

1B4.  ^ifnrii  aMTOttf.  Ehrenb«rg.  Cor.  Roth.  Sleer.,  Abhandl.  K'kI.  AIeiuI,  Wlt«.  Berlin  fi>r  1832,  p.  319.    Nnn  ^pbrnnrfa 

l^aiiufli  Ebreaberg:  ^CypkatlTaa  tarigayi  Mil  nc- Edwards  iJ:  Haime, 
ISM.  Sdfcnna^NZctKa.  Dana,  Zooph.  Wllkea  Eipl.  Expo).,  p,  2tN,  pi.  X.  flgn.  12.  12b,  12c  (non  (IgB.  Ob,  12<i). 
I88D,  SiilAiHlrza  irnbuea,  [^unBl<>fl,  Uem.  Mus.  Comp.  Zoal.,  vol,  vir,  pt.  1.  pi.  xi.  Ilgs.  14-21,  pi.  xv,  ttgs.  l-l-i, 
I8K.  A*rma  raiUeaiM,  Gregory,  Quart.  Jour.  Geol.  Soc.  Lond..  vnl  Li,  p.  277. 

Liniueua  described  a  Madrepora  a*troUee  in  SyMtema  Naturw,  ed.  x,  p,  796,  but  the  description  is 
not  sufficient  for  even  approiimatc  identi  Ileal  ion.  The  only  reference  in  the  synonymy  that  I  have 
been  able  to  verify  is  the  one  to  Sloane'H  Jamaica  (vol.  i,  ji.  W,  pi.  xxi,  1m/»''  luiroUet  t.  etfUaris).  I  can 
not  identify  this  figure.  When  PallaH'w  depeription  of  .V.  radiinit  ix  taken  tc^ether  with  Seba's  flgurea 
(pi.  cxii,  figB.  12,  14,  17,  18),  one  t'an  Im-  reasonably  mtv  of  the  iilentification  being  mrrecL  The 
Madrepora  lotroUeg  of  the  twelfth  edition  of  l.iiniM.'iiH  \»  the  ainie  an  the  ,V.  radiann  of  Pallas.  It 
appears  to  me  that  lutroUa  of  Lionteus  muft  l>e  dropped  altogether,  and  that  Tiuliunn  of  FHllaa  must  be 
adopted. 

There  is  one  excellent  specimen  of  tbiit  "pecies  in  the  t-ollection  from  Mayagiiez,  It  is  an 
eiplanate  maea,  subquadrangular  in  horizontal  outline;  the  KreateHt  iliHtanee  nrroHH  is  abont  11  cm.. 
leswr  abont  10  em.,  and  about  2  cm.  thick. 

Sideraatrea  siderea  (Ellis  &  Solander).     PI,  xtv,  fig.  1,  2;  pi,  xvi.  fig.  I. 

ITSe.  Madrepora  ilderea.  ElllaA  Solsnder,  Kal.  Hlsl.  Zooph..  p.  IW.  pi.  XJ.IX,  l\g.2. 

me.  Aitrra  ilOerai,  Uunurfc,  Hliil.  Sal,  Anfm.  n.  Vert.,  t,  ii.  p.  "ie?. 

isao.  AMrea  ISbleraMmi)  ttdcrra.  dc  Blalmille,  Dli^t.  Sel.  Nat.,  t.  LX.  p.  33r., 

ISM.  Anbaa  trKopAj/Oa.  Ebrenbent.  Coi.  Roth.  M«r,,  Abhondl.  K'^l.   Akml.  Wl»>.  Berlin  fur  1S82,  p.  SIS  (JIde  Vane- 

EdwsnU&Eaimc), 
1046.  FaifMia  ffifem.  Dana,  Zooph.  WIIIeki  Eipl.  Eipcd..  p.  391. 

ISU.  SbKnutTRi  fiderta.  Milne-Ed  wards  &  Haime.  Ann.  Scl.  Nat.,  Sl^oie  B«r.,  Zool..  1.  xii.  p.  141. 
1887.  Ath-ga  mtrrra,  Milne-Edwards  &  Hainie,  Hisl.  Nai.  Corall,.  1.  n,  p.  (i09.  pi.  D7.  flg.  a. 
ISCS,  Sldenutranerauilalavar.antaiarum  Dunean,  Quart.  Jonr.  Geiil.  !<oi?.  Lnndnn,  vol.  xix.  p.  ia.\ 
186S.  SlderailrKa  grandii,  Diia<9n,  op,  mip.  cJt.,  p.  441.  pi.  xri,  ligs,  So,  U. 
IWI.  SufcrcHtrmKBcleTOI,  Pourtalja,  111.  Cat.  Mus.  Comp.  Zool.,  No.  IV,  p,  HI. 
1S9G,  AMrtvt  lidfr'a,  Gregory,  Quart.  Jonr.  Genl.  So>:.  London,  vol.  u,  p.  278. 

Gregory  places  SideruMrea  gMiom  Milne- Edwards  A  Haime  iloubttully  in  the  synonymy  of  this 
specieii.  From  the  original  description  of  the  speines  I  would  Judge  that  it  is  not  a  wynonyiii  ni 
S.  tiderea.  ^deraAraa  tteUalit  of  Verrill,  from  Brazil,  is  a  distinct  species,  and  does  not  belong  in  the 
aynonymy  of  S.  sidarea.  It  usually  possesses  four  complete  cycles  of  septa,  but  in  moat  of  its  characters 
it  reeemblefl  S.  radiant  more  closely.  The  upper  portions  of  the  septa  are  llatteiied,  as  in  the  latter 
species.  The  calicee  may  form  short  series,  sometimes  are  even  meandrifonn.  The  examination  of 
a  large  suite  in  the  U.  S.  National  Museum  leads  me  to  the  conclusion  that  it  is  a  valid  speciee. 

There  are  two  splendid  specimens  of  iS'.  niilerea  in  the  For(j>  Riraii  rollection.  The  larger  is  a  hewl, 
pOBseasing  a  greater  diameter  of  about  20  cm.,  a  lesser  of  about  14  em.,  and  a  height  of  15-)-  cm.  The 
spedmen  grew  over  the  surbtceof  amassof  the  same  species  and  the  thickness  of  this  mass  is  included 
in  the  measurement  of  the  thickness  of  the  specimen. 

Usually  the  leading  distinctjon  between  Slderaglrma  nulUiiis  and  SidtraMrxa  nderea  is  considered 
to  be  that  the  latter  pooocooco  four  complete  cycles  of  septa,  whereas  the  former  has  the  fourth  cycle 
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incomplete.    This  distinction  is  especially  n.°efiil  when  only  e[>ecirnena  for  sectioning  can  be  procuriHl. 
such  as  those  from  elevated  coral  reefs.    But  there  are  other  diSerences  probably  more  importanl. 


Upp«r  portion  o(  the  sepoil  mdrgtm.  betwe 

callces.  Bat. 
Ca1ice!<  dcfoniied;  occnslonall;- cubheiagonol 

rounded. 
Conlll !(.-?,  [liamelen  3  laia.hyi  or  2.5  mm., 

Ciilivlilar  Iokw.  nepUl  mnrKlna  perpendicular 

horimntal  jilane  [hrough  bcjliom  ol  oltce. 
SepIB,  [ourlh  eyclc  iQuomplete. 
Columella,  eolld. 


mm.  by  *  or  4.B,  ocorionally  only  3  or 
n,  m  diameter. 
Septal  msrsinx  Hlopc  to  Ihn  boltum  of  the  callc- 

■th  ryvlv  nearly  alwayn  complete. 
Papillary. 


[DEUia&&<dai>dei). 


7.  p.  m. 


The  characters  that  firA  strike  one's  eye  are  the  relatively  smaller  calicea  of  radianji,  tbeir 
more  deEomied  outlines,  and  the  flatness  of  the  upper  portions  of  the  septal  margins  between  calices. 
Besides,  riu/iaiu  seems  to  be  more  explanate  in  mode  of  growth  and  to  form  smaller  maams.  S.  liderta 
quite  often  forme  rather  large  heads. 

From  Culebra. 

Oenni  AOAXICIA  lunarak,  1801.     ( +  VHDABU  i- KTCBDnW,  Oken,  1816.) 
Agaricia  elephaatotuB  (Pallas).    PI.  ivii,  fig.  1. 

ITTA.  Madrepora  cftyhantolHS.  Pallas.  Elench.  Zooph.,  p.  290. 

1786.  Xadrcpora  cMulIata.  Elllsi  Solander,  Nat.  Hfst,  Zooph..  p.  IW.  pi.  XLii  (both  flgorea). 

1791.  J«ari«lH»m«p«Ha/n,  E-per.  PBanzenth.  Fortseli.,  Th.  r.  p.  83.  pi.  «¥JMti( 

ISOI.  Agarieiu  runUata.  Lamarck,  Syst  Anlm.  s.  Vert.,  p.  $73. 

1S15,  3l]icedium  rlepli<mlalia.  Oken.  Lebrb.  Natucgeach.,  Zoo).,  Th.  i.  p.  es. 

IBIE.  Myeedivm  caeultntHm.  Okeo,  op.  lup.  cil..  p.  M. 

iMt.  Mytedia  fm\illata.  Dana,  Zooph.  Wilkea  Expl.  Eiped..  p.  339, 

18&I.  Mutflinm  deflianiotiit,  M II ne-Ert wants  &.  Haime.  Ann.  Set.  Nnl.,  3i«nie  t^T. 

ISflO.  Mycedtiaa  fleplmnlnlHt,  Milne-Edwards  di  Halme.  KIM.  Nal,  Corall.,  I.  lit,  p 

Gr^ory  places  Myccdia  JragilU  Dana  in  the  synonymy  of  this  apeciw,  but  so  tar  as  my  obeen-ations 
go  the  two  are  distinct- 
One  young  specimen  in  the  collection  is  referred  to  this  species.  It  is  a  thin  lamina;  the  greater 
diBtan(«  across  is  3&  mm.,  and  the  lesser  26  mm.  The  parent  cor&llite  is  not  sitiiatMl  centrally,  but 
near  one  edge,  on  the  lowest  part  of  the  lamina,  i.  e.,  it  is  sunken.  The  specimen  doea  not  agree 
precisely  with  the  characterization  given  by  Milne-Edwards  &  Hainie.  In  one  calice  there  are  ten 
large,  exsert,  equal  septa;  in  each  of  three  locnli  between  pairs  of  these  larger  septa  are  three  septa, 
one  larger  septum  with  a  smaller  septum  on  each  side;  in  each  of  the  remaining  seven  loculi  is  one 
small  septum.  The  total  numlier  of  sepia  is  twenty-six.  The  larger  septa  are  prominent,  especially 
around  the  I'alicutar  fossa.     This  specimen  agrees  with  tlie  ligure  given  by  £llis  &  Solonder. 

From  station  6090,  off  Culebra,  Culebrilas  light-house.    Bathymetric  occurrence,  16  fathoou'. 

This  is  a  unifacial  Agaricia,  e:thibiting  features  similar  to  those  of  Madrepora  undntn  Ellis  A 
Solander,  .UjiiTicia  wjfiricila  (Linnieus),  and  Ayarivin  eUplianlotu*  (Pallas).  My  opinion  ia  that  it 
ehould  be  referred  to  .1.  agurlciles  and  probably  place<<  in  var.  undala  at  Ellis  &  Solander. 

The  following  is  the  description  of  Mwlnrpvru  itndaUi; 

"Madrepora  fuliacea  cxplanata  loncatenata,  st^tlis  serialibiu),  ambulacris  intra  slellaa  elei'atis; 
rarinis  rotundalis  craasis.  Tab.  40.  Corallium  latum,  planum,  elegantisidmum,  album,  subtus  sublilis- 
sime  striatum.  Stell«t  oblongie;  centra  oh  I  oi^,  sulnvluta,  elevala.  Ambulacra  extra  Stellas  depreega, 
planiuscnia,  tandem  intra  serlem  stellanuu  elevata  in  carinas  crassas  rotundatas." 

In  the  largest  specimen  the  distance  t>etween  calittinal  centers  in  a  series  is  usually  about  3  mm.; 
the  distance  from  the  top  of  a  ridge  below  a  serie^i  to  the  top  of  a  ridge  below  the  next  series  varies 
from  5  to  9  mm,    Tlie  septa  and  septo-costHi  are  usually  r^ither  regularly  alternately  larger  and  amaller. 
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around  a  calidnal  center  from  10  to  20  laivcr  and  ap  many  smaller,  hut  the  lai^er  are  not  so  prominent 
as  in  A.  elephantolua.  The  edges  of  thin  Bpeciinen  nre  winiewhal  reflecteil,  and  that  may  have  ad 
influeace  on  the  appearance  of  the  serim. 

The  most  striking  difference"  between  it  a:id  the  usual  Agaricia  'igarkile*  are:  The  diptance 
between  cotlinee  in  the  latter  is  usually  not  w  great,  from  4.5  intn.,  or  even  less,  to  about  6  mm.; 
the  sumiuite  of  the  eoUines  in  J.  agaricilea  are  usually  more  acute;  and  there  are  In  A.  agaridtes, 
usually,  not  vo  many  septa  to  the  caliee,  about  13  large  and  as  many  eniall.  The  laminate  corallum 
of  .-1.  agaricitm  is  uBually  thicker. 

The  spe<^imen  here  diacusaed  film's [Kinda  well  to  Milne- Edwards  &  Haiuie's  characterization  of 
MyKcdium  elepkanlolut,  but  it  does  not  agree  with  the  characterization  by  Pallas  or  the  figure  given 
by  Ellis  &  Solander. 

From  station  6090,  off  Culebra,  Culebrit*'  iight-hoiiee.     Batliymelriu  occunvnee,  16  fathoms. 


A^sricia  cailleti  ( Duchassaing  &  Michelotti).     PI.  xx. 

Mi-m.  Ciimll,  Am.,  p.  Wi  (i>[  reprint). 
Zool..  No.  vi][,  p.  44,  pi.  IX,  nut,.  1.  2. 
Gregory'  places  this  species  in  the  iiynonymy  of  .1.  elephanlotait  with  the  remark  that  it  appears  to 
lie  a  deeper  water  variety  of  the  typical  A.  flrphnntiAtm.  The  suites  of  specimens  in  the  United  Statee 
National  MiiHeum  do  not  show  intei^radation;  therefore  I  have  kept  the  two  forms  separate.  The 
dislinguishing  feature  of  .1.  /iiiUeli  is,  the  fronds  are  iliwsected  and  the  diviBiona  are  criapate.  The 
lalices  are  nni/acial. 

From  EtJitipn  ti07^,  off  SI.  Thomas,  Sail  KoL-k.  There  are  seven  good  specimens  of  this  species  in 
Ihe  collection.     Batliymetric  oceurreru'e,  liO  to  23  fathoms. 

Oeani  BATHXAIHIB  Moaaley,  1881.' 
Bathyactis  ojrmmetrica  (PourtalOs).    PI.  i,  Bgs.  7,  7'i,  'Ir. 

I'm.  Fttntria 'Hmmtlrica.  foaitaM^s,  111.(^1.  Mii.i,  C<imp.  Zoi'L.  No.  iv.  p,  16.  pi.  vii.  (Iga.  6,  6.. 

iim.  Balhjit'elietniuiudriea.  Mowluy,  Dw.'pSeii  Cnmls,  CliBllenKvrKeporU.  pp.  186-190,  Z  fign.  lu  lext,  pi.  X.  bga.  I-lSo. 

The  diameter  of  au  avengje-sized  specimen  is  8.H  mm.  The  base  is  imperforate,  horizontal,  with 
distinct  but  not  verj'  prominent  coshe  corresponding  to  all  r=epta.  The  six  ciwtie  of  the  first  cycle  are 
slightly  larger  than  those  of  the  secon<l,  those  of  the  third  are  still  smaller,  and  those  of  the  fourth 
are  very  small.  The  memliers  of  Ihe  first  and  second  are  prolonged  to  the  center  of  the  base.  The 
wall  is  thin  and  is  minulety  graimlaled,  even  1>etween  the  costie.  The  septa  are  imperforate  in  sis 
distinct  ayMems,  and  eatThsyt^ein  contains  fourcycles.  The  members  of  the  lirst  cycle  are  independent 
of  the  other  septa  and  join  directly  to  the  culuniella.  The  members  of  the  second  cycle  are  also 
prolonged  to  the  columella.  The  menilfers  of  the  thinl  cycle  (use  to  the  sides  of  tiiose  of  the  second 
quite  near  the  columella,  ami  those  of  the  fourth  fttse  to  the  stiles  of  the  third  a  little  nearer  the  wall 
than  the  columella.  Thus  there  is  a  distinct  group  of  septa  between  each  jiairof  septa  of  the  first  cycle. 
The  seiitalmaiyinsarespinosely  dentate,  the  dentations  somewhat  fiatteneil  in  a  plane  iier^iendicnlar  to 
the  septal  plane.  There  may  lie  granulations  on  the  clentalions.  The  fusion  of  the  septa  into  groups 
is  affecteii  by  synapticula,  but  tlie  synapticnla  are  not  («>nfinivl  to  those  plai'es.  They  are  fairly 
abundant. 

The  ciilicular  fossa  is  shalliiu'.     There  is  a  small,  weak,  iusigniticant  false  columella. 

Five  specimens  were  oblaineil  by  the  Fish  <;<inmiiHsion,  all  in  very  good  condition. 

It  seems  tn  me  that  Poiirtalci^'s  .littlifiiii/ilinllin  palerti,  whose  systematic  position  has  been  much 
de!i«ted,  probably  is  closely  relateil  to  this  species. 

From  station  6089,  Mayagoez  Ilarlior.     Bat liy metric  occurrence,  223  to  231  fathoms. 

Kiiian.  Joiini.  tiivl.  Soc.  Liiiidoii.  vol.  i.i,  l;<v.i,  p.  a>l. 

lAflor  IhiB  inppr  h«i1  gunc  lo  prei«  tl  niu  dlKwervd  IIihI  Uallii/aiiif  eyiiinieliica  hud  been  wrongly  duslgnaled 
"  biarrrit"  eritiin.  PbkcJU  wbs  courteously  ivpriiilod  by  Ihe  ijoverumeiil  I'riiiling  Office,  l)ul  it  will  be  necessary  tot  the 
reader  In  nuike  Ihv  lolloivltiK  adiltllonat  corrertiotiii:  On  p.  290,  line  16,  for  Diaaent  read  Bathyadli-.  p.  290.  line  17,  [or 
"Dkutrit"  fritiin  rvad  lUilhjiiuih' tgiumttrtea:  p.  2<U.  line  21  In  tjible,  for /Jinwrii  crfsjia  J\)urtott<  read  Balhyaetit  tyiamctTiea 
{FimriaUi):  p.319,Hiidcrpl.i,  alterdg.T.  7o,76.torO/nwHicW»i>nftiMrfiii#<rcadi(ii(ayart«*i/ninulrfni  {Paurlaiit):  pi.  i,  la 
legend  B I  buttum,  for  "Dbaertt"  tnui  Bathaactit. 
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Family  ISOPORID^,  nom.  nor. 

Thia  name  is  prot)osed  lo  take  tlif  place  of  AfadrejHiridic. 

Qanni  I80P0K&  StiLdar,  1B7S. 

I75K.  Milleiwra  (parel,  l.inniwiK.  HJrt.  Nut.,  eel.  x.  p.  71X1. 

1766.  KadrporaeamnHUwiiMrs).  Pallas,  Elfnph,  Zmiph.,  [..  279. 

1767.  Madrrpora  Ipais),  Uanaiiti.  HyKt.  Nsi.,  cd.  xi[.  |j.  I'JTi, 

AIhi.  ill  pan,  cil  l!!i|>«r.  [■flunn.-tilhltn.':  Kills  &  Sulmidrr.  N'Hluml  Hialiiry  iil  Zoophrlea:  oiid  Lamaick,  $y»i£[uc  <1i-> 

1810.  Jla-lifpora,  Laman^k.  Hint.  Xal.  Anim.  >.  Vcrl.,  I.  ir.  p.  iTT. 

ISM.  tMi-ruimra.  Klm-iil>cn(.  I'or.  KiiHi,  SlM^r.,  Ablumcll,  K-g\.  Ak«.l.  Wlw.  B.TlIn  h.r  isyj.  p.  33  iniin  dt  BUInvillt-i. 
IUVH.  /«!]»"■  (m>iiil«iMiii.|,  «iii.iiT,  Mffliiiteb..T,  Akiid.  WIm.  Bcrllii  ISTf,  j..  .■*■>. 

ItniS.  ftHHU'tivfHini.  MuiifiKTHifAtiii.  PnliHlm-liiii.  LrniitiKgiUhit'.  I^iji'-m.  Ttihifira.  I iiiiwyUhm.  KAuA'fca-inifAtw  iH»subg<nH-ni  i, 
Brwik,  CaL  Uenus  Sladreponi,  |>.  U. 

Brouk  haa  puinteil  out  (o]).  <;it,  |>.  'i'i)  tliat  nunu  uf  tii«  !j|)eL'iL-»  at  pruHCut  calU-d  itadrepora  werv 
included  in  the  Linmean  M'ulre/ior-i.  The  ifadreimm  iiiiirieulitviwi  pla(«d  in  .Villejioni.  What  wenow 
call  Mndreimm  was  sulwfiiiieiitly  tiiwrttil  in  the  (irijtinal  LiiiiiitaJi  geiuic,  and  later  the  inaerted  jiart 
"sax  made  the  type  of  Madreiiuru  whi-n  it  viaf  ^ubdlvidfi.  ThiH  is  a^inst  all  raid'  fur  tiomeiK-tature. 
The  name  Mudrepora  can  not  he  employed  a.i  hy  [>ana,  Milne-Bdnaols  &  llaime,  and  later  authors, 
IleleroiKirii  Khrenl)erv  <:iui  nut  Ih-  iii>chI,  iH-cauMe  ile  Itlainville  had  pivvioiu'ly  applieil  the  nanie  to  a 
genus  of  Bryozua.  The  lint  availahlt^  name  known  to  me  ii<  Itupurii  Kinder,  applieil  in  a  siibt^jicrii' 
sense.  I  propot*  here  to  elevate  it  to  pjneriv  rank.  Ktudcr  im'Inded  tw"  upwies  iu  it — Madrej'ini 
Inbrona  and  Afadre/Hini  ivi-iirit,  hotli  of  liana — defijinatinit  neitiier  one  a.-^  a  type. 

The  type  siiwieii  of  Miulif/mni  niiii^t  be  wlecteel  fn)ni  tlie  oritonal  lint  of  cpeiries  of  LiniiH-w, 
iHit  1  tiave  nut  studied  the  generi<-  hUtury  of  all  the  xjtei-lei'  to  <leterinine  the  one  to  which  the  name 
Madrepora  should  be  attache*!. 

Isopora  muricata  (Limm>ii'<|.     fU.  .ixi-x.tvii. 

175)1.  MUirpiiia  murieala  (pars).  Lliia»<i>s  ^yl.  Nal.,  >nl.  x.  p.  TVJ. 

1T67.  ilwJrqwni  Murfmlo  ipsni.  Uimaiiii'.  Syst.  Nal..  r^,  XJU  p.  I^7U. 

tins.  Madnpora  mamata  |W<tht<yii(iDym]*i.  itriKik.  Cai.  <ii-ii.  Mn<ln-|>irH.  pp.  •a-.Vi. 

lg»$,  jradrepwanHrfrahi,  UrvKury.  Qnut.  Jtmr.  (ii-ul.  Sue.  Loiidun,  v<il.  i.i,  |>|>.  jhi-JIi',;. 

After  having  examined  very  exlenitive  suitet<  »f  siicchnens  uf  thii-  siiefieii,  and  liaviiij;  studied  the 
material  in  the  British  Ma-^'um  an<l  mwt  of  Ducliaiwaing  &  Michelutti's  tyixis  in  Turin.  I  have  reacheil 
the  same  oonciiiMiiin  af  Brook.  siilKietiuently  reiterated  by  Gregory,  i.  e.,  at  present  we  know  only  one 
species  of  Mudr.i-nri  from  the  West  Indies,  and  this  may  conveniently  be  ilivideil  into  three /wm.r  or 
varieties,  via,  luueiiiiln  h.  m.  {i-eriU-uriiif,  Ijim.),  /irolifrrn,  and  //aliiuda. 

I  propose  here  to  fui)plement  wlmt  Brotik  hax  wild  (in  the  cariy  hislory  of  the  nomenclature  uf 
thif'  species. 

The!»ei»nd  reference  gii'en  by  Liiinieu^  in  hie  original  synonymy  of  .IfUlri-'iiii  uiiiri--'ii'i'  is  "Sloan 
jiini.  I,  p.  51,  t  IK,  f.  H,  icirallimii  allmni  imrosuni  maximum  nmrli-aluni."  Tiie  full  title  of  the  work 
referrei!  to  is  "A  voyati-  to  the  IsIhikIs  of  lladcra,  Harlmdos,  Sieves,  y.  I'hristoplierx  and  Jamaica, 
with  the  natural  history  of  the  hcrlis  and  tn-i-s,  (our-foiiti.tl  beantf,  fishes,  birds,  inwects,  reptiles,  etc., 
of  the  laHt  of  these  iH]and^':  to  which  is  pretixeil  an  introduction  whcnnn  is  lui  account  of  the  inhab- 
itantti,  air,  water,  disea.-is,  trade,  etc.,  uf  that  place,  with  stum!  relations  concerning  the  ne^chborilig 
continent,  and  islanilsof  Anierica.  llluslmted  with  the  li)fUre«of  the  thiiige  ile«eribe<l,  which  hare 
not  been  lien'loforeen(rrave<l;  in  larjre  cop|ier  plates  us  bijjas  the  life.  Ity  Hans  Sloane,  M,  D.,in  two 
volumes.  lj>ndon,  ITOH."  This  ol<l  bocik  ixmst'sws  a  consiilerable  number  of  fairly  )[o<>d  figunw  of 
Jamaican  corals.  The  fiirure  to  which  Linnicus  inaki^s  reference,  pi.  IH,  fig.  3,  isthe  typiial  Madrei>oni 
cervicornii'  of  Lamarck.  I'allas' iliviiles  the  spe<'ics  into  three  varieties:  {a)  Varietas  minoaa,  under 
which  reference  isttiade  to  HroHiie's  Jamaica,  Sloane' s  Catalogus  I'lantarum  Insulie  Jainaicje  (Loniion, 
lUtll ),  ami  Sloane's  Natural  History  of  .lainaica.     He  also  refers  to  Selta's  Thesaurus.     1  do  not  know 

'  Synl.  -Val.,  ol.  X,  J756,  p.  TBi  :  Kli'iii-li.  ZiKiph..  IVlilJ,  pp.  317-331. 
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what  pi.  cviii,  fig.  6,  representM,  but  |>l.  vxiv,  fig.  1,  ia  tlic  comnioii  feri-ieamig.  Knorr's  (DulictK 
Natune)  pi.  aii,  6^;.  1.  also  rcEerrHl  to  tiy  Palla',  isthe  xaiiie.  Ktiurr'g  say?,  "Het  ia  namentlyk  dit  eige 
zelveKoraal'twelkby  SloaneJamitioa,  Tab.  xvni,  tig.  'i,  onderdenNaaiu  van  Corallium  album  porosum 
muricatum  luaJtiraum  gevondeu  weni,  etr,"  (Op.  oit.,  p.  6.)  (fi)  Varietaa  cOTijmbina,  Under  this, 
reference  \s  made  to  Browne's  Jamaica,  p.  381,  No.  6,  Mailrepora  uiaximi  compressa,  palmata  and 
muricata.  Browne'e  stat«e,  "Thisgrowa  the  largest  of  all  the  comllineHubstances  found  about  Jamaica; 
it  ie  met  with  in  lart^  single  maM<es  of  an  irregular  eotnpreafied  form,  which  spread  into  broad,  fiat 
lobes  toward  the  top."  {Op.  et  loi'.  cit.)  Browne  refers  to  pi.  18  of  Kloane's  Nal.  Hist,  of  Jamaica, 
but  he  seems  to  me  to  tnean  [il.  17,  fig.  3.  (;')  Reference  is  itiade  to  Sloane's  Natural  History  of  Jamaica, 
vol,  1,  p.  5H,  n.  5,  tab.  17,  fig.  'i,  which  is  what  ia  usually  denominated  Mathej/ora  j/almata.  Pallas 
states  "Locus:  Mare  Americanum  &  Indicuiii." 

LiniuEus  Id  Syst.  Nat.,  ed.  xii,  pp.  1279, 1280,  again  gives  references  showing  tliat  the  West  Indian 
forms  were  included  in  MiUrpom  marictita  now  transferred  to  Madrepora,  following  Pallas.  Ellis  & 
Solander  included  the  West  ludian  species  in  mnricala.  Their  var,  ir  is  r^mcuntiK  Lam.;  4  has  for  a 
synonym  var.  /I  <>t  Pallas;  s  is  the  ^of  Pallas,  or  ;Mif»urf<i  Lamarck.  Ksper's  .tfarfreporamurica/a'  was 
composed  of  several  species,  but  included  the  West  Indian  forms.  In  the  Museum  Calonnianum  1797, 
p.  6S,  usually  credited  to  Humphreys,  the  name  iniirtcnto,  so  far  as  I  know,  is  for  the  first  time  attached 
definit«ly  to  the  West  Indian  sjiecies.  Dana,  Milne-Kdwanls  &  Haime,  and  subsequent  writers  on 
corals  until  Brook  have  not  used  the  name.  Brook  was  entirely  correct  in  his  use  of  the  same.  The 
form  hitherto  usually  called  cirricoraw  should  he  the  typical  form  of  the  species.' 

leopora  muricata  s.  s.  (— cerricomia  Lamk. ).    PI.  xxi.  and  PI.  xxti,  fig.  2. 

Specimens  of  this  forma  are  abundant.  It  is  characterized  by  being  loosely  and  diffusely 
branche<l.  The  branches  are  oflen  very  long.  Paurtati>s  has  published  excellent  figures  in  Agassiz's 
Florida  Coral  reefs.' 

Collecte<i  off  (lallard.i  Bank,  tang,  of  Morillos  de  Oals>  Rojo.  ESE.  j  E.  9)  miles,  in  10  to  101 
fatbomt)  of  water. 

Isopora  muricata /uniKi  prolifera  Lamarck.     PI.  xxci,  fig.  1;  and  Pis.  kxiii,  x\iv,  xxv. 

There  are  numerous  specimens  of  this  form.  It  differs  from  eervicumit  by  having  more  crowded 
branches,  which  often  show  indications  of  fusing  into  flabellate  fromls.  Oulebra  ia  .>ne  of  the  locali- 
ties where  this  was  found.  The  specimens  represented  by  plat«s  s.xm,  x.viv  and  xxv,  are  from  Dry 
Tortugas,  Florida  (Dr.  ¥A\\,  Palmer,  collei-lur), 

Isopora  muricata  fi/nait  palmnta  Latnarck.     Pis.  xxvi  and  xxvii. 

Fine  specimens  of  this  forma  were  found  at  both  Mayagueu  and  Culebra.  The  largest  measures 
91  by  55..^  cm,  ai-ross.     It  is  composed  of  several  large  fan-shaped  masses. 

It  seems  well  to  give  here  a  somewhat  full  account  of  the  variations  of  Miidrepiira  mvriaUa, 
and  this  can  not  be  better  introduced  than  by  a  quotation  from  Brook's'  discussion  of  forma  palmida. 

"The  majority  of  the  s))ecimens  whi<-h  have  come  under  my  notice  do  not  suggest  a  very  close 
nihility  to  the  artwrescent  fonns  ]trolifefti  and  rervimmm,  a:id  for  some  time  I  was  inclined  to  regard 
them  as  distinct.  Nevertheless  a  number  of  Intermediate  forms  ■si'iir,  chiefly  in  the  collection  of  the 
British  Museum,  which  apiK-ar  to  render  it  necessary  to  regard  all  as  varieties  of  one  species;  and 
there  appears  little  reamm  to  doubt  that  the  ultimate  form  of  the  curallum,  whether  flabellate  or 
arborescent,  is  to  a  great  e.ttent  dependent  on  the  environment.  Tracing  the  frondoee  and  vaaiform 
specimens,  without  branchlets,  back  to  -V.  prolifeni,  the  first  step  is  seen  in  those  specimens  already 
referred  to,  in  which  the  couriv  of  the  branches  composing  the  fronds  is  indicated  by  grooves  in  the 
surface.  In  other  spt^'imeni'  the  branches,  though  confluent,  are  well  marked  at  the  apex  of  the 
(ninds,  and  an  increase  in  (he  size  of  the  axial  corallitea  is  generally  observable  in  such  specimens. 

'Pflanzenth.  FurLiolz.,  pp.  J&-69. 

■J.  E.  Duerdcii  hnssumt'  Inleresllng  ubservatlona  oii  llie  polyps  o[  this  species  In  Jour.  Iniil.  Jam.,  vul.  ii,  No.  <a,  1899, 
pp.K>l-«Xf, 

•Mem.  Mus.  Cuiup.  Zool.,  vi,L.  vii,  So.  I,  pL,  iviii.  il«»,  l-B  (all  flua.),  Hu.  1  represeQW  ii  typlp*!  binnoli. 
'The  genus  MBtlrupora,  1N93,  pp.  25.  2fi. 
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Next  ill  the  series  come  tun  Ckidkn^rr  Hpeciinenx  from  81.  Thomas,  wtiicli  sliow  the  chancterH  of 
M.  pTolifi^i  so  UHDiislakably  (liat  they  were  referred  to  that  wjjecies  ljy  Quelch.  In  one  of  these  the 
branches  form  a  complaiiate  but  not  Boliil  frond ;  usually  from  2  tu  5  branchleb<  are  collected  together 
ill  flattened  groups  fuid  fuited  tt^ther  laterally;  they  \'ary  from  7  to  IS  mm.  In  thickness,  including 
wall.  Radial  corallites  spreadiug  at  an  angle  of  about  45°,  tubular,  with  aii  oblique  aperture,  or 
iiariforni,  rather  unequal,  1  to  3.ft  mm.  long,  with  imiiierseii  ones  l>t>tween,  especially  In  the  line  of 
fiuion.  The  other  s{)ecimen  ha8  stouter  anil  less  coiiBuent  branches,  with  radial  eorallites  which,  in 
n>nie  parts,  recall  the  condition  i^haracteristie  of  .1/.  eermroniiii." 

I  went  over  larefuUy,  in  the  British  ^[useum,  all  of  the  siieelinenH  upon  which  Brook  lutsed  hL-* 
notes,  and  it  aeemed  to  me  that  his  inncliision  wan  correct.  I  have  had  photof^phic  illuatrotiomf 
made  of  a  number  of  spe^iimeii?,  and  >;ive  here  a  r^tinni^  of  the  features  exhibited  by  them. 

PI.  :ixii,  fig.  2,  is  the  end  of  a  braneli,  20.5  lau.  long,  of  tlie  ei'rrleomit  variety,  showing  several 
branchlels.  I'l.  \xi  represents  a  specimen,  37.S  era,  high,  of  the  same  forma.  PI.  xsii,  fig.  1,  is  the 
end  of  a  bran<:h  of  the  proUffni  variety,  showing  some  branchletn  slightly  fuxed  one  to  another. 
PI.  XXIV  represents  another  speeimen  of  prolifeni,  3t).5  em.  high,  in  which  the  branches  and  bram-hletx 
are  somewhat  crowded  but  remain  wparate.  8i>ecimen,  pi.  xxiii,atso  oi  proli/era,35.b  cm.  high,hai^ 
the  branches  (crowded  and  frequently  fused  one  to  another  in  the  same  plane.  PI.  xxv  represents  still 
another  specimen  of  priilifera,  51,3  cm.  high,  in  which  there  is  still  greater  fusion,  Ab  the  illustra- 
tion is  only  about  one-half  natural  Hize,  it  does  not  show  the  fusion  so  forcibly  aa  the  specimen  itself. 
PI.  XXVI  represents  a  small  specimen  of  palinabi,  greatest  length  2^.2  cm.,  which  shows  the  courses 
of  the  small  branches  and  the  free  endi>  of  branches  around  the  margin.  PI.  xxvii  representa  a  young 
specimen  of  pfUmala,  breadth  1-t.H  em.  Kven  in  this  specimen  faint  indications  of  component,  fused 
branches  may  be  aeen. 

These  plates,  together  with  the  quotation  from  Brook,  will  show  how  the  transformation  in 
form  takes  place.  Forma  cerviconm  (viiirioula  s.  s. )  stands  at  one  extreme,  and  forma  palmaia  stands 
at  the  other.  The  plates  published  by  Pourtalds'  form  an  interesting  series  for  comparison  in  this 
cotinectlan.' 

Familj  POKITID^  Daaa. 
Genu  POBITBS  Link,  180T. 
Porites  poritea  (Pallas). 

1796.  QtroMan,  jiorintdUait,  cli'..  .St-tA,  Ttiim..  I.  m,  p.2(U.  pl.cix,  tlK.lL 

1768.  MadnTwrojwrflw,  PbI1»»  (l«n).  Elcnfh.  &)opli,.p,aiJ, 

1895.  ParUa davaria,  Gregory,  yiiarl.  Jour.  (ieol.  Sue.  Londiiu.  iiil.Li,  \:'2xl,  wkh  »)QiiBymy. 

The  reasons  for  the  use  of  the  specific  name  pm-Hen  probably  should  be  stated.  The  Madrepura 
poriUs  of  Pallas  was  not  applied  Ui  what  is  now  considered  a  species  by  any  one,  but  would  apply  to 
any  Porile*.  If  his  specific  iia:ne  is  to  be  retained  it  must  be  restricted  to  some  one  species  included  in 
the  original  group  of  si)ecie8.  Milne-Kd wards  &  Halme*  place  "MadrejxmiiMrrilaipiiTa)  Pallas"  in  the 
synonymy  of  Porites  davaria  Iduuarclc,  and  also  place  "Corallium  poria  stellatis,  8el>a,  Thee.  loc.  ter. 
na!.,  t.  Ill,  p.  202,  tab.  CIX,  No.  11 "  iti  the  synonymy  of  the  same  species.     Pallas  in  his  synonymy  of 


'  Mpm.  MUH.  Cump.  Zuol.,  vol.  vii,  Xu.  I.  pin.  xvii-xix. 

1  Since  thin msiiuecriptu'aH prepared  Pnif.  J.  W. Oregur)'ha»pabllshc<lit  pHpvreiitltliid  "On  Ihc  Weat-lndian  Hprcles 
uf  Madiepura"  (Ann.  and  Mag.  Na[.  Hist..  Ilh  set.,  vol.  vi,  Kci.31,  July  1«0U,  pp.M-31).lD  whtch  htcuacludBsUintiheChrre 
trndltloDBlgpecletKiUHodrepora  should  berccugnlzed.  L'uniddsiing  Ihal  he  was  mistakeii  in  the  opinion  expicmed  In  hu 
"  Contributions  Co  tbe  Palffiontology  and  I'hysieal  UeoKinpby  ol  the  Wv«l  Indien."  ^'rom  thu  evidence  prc«enteil  In  my 
own  dlacuwlun  of  the  subject.  I  have  arrlvin]  at  the  fame  conrluHlon  ns  Bniob,  1.  e..  II  neems  io  me  ihal  (be  three  do  iaier- 
grade.  However,  I  believe  In  the  retention  of  the  Ihree  uinuilly  recognized  forms  of  the  Kpeelcs.  Whether  these  ihree 
tormg  should  be  railed  spvcles,  fonns.  varletieij,  nr  iiubi<peel(i<  depends  upon  tlic  Iwllvidual  deflnlliunsuf  theee  wotds.  In 
my  opinion  tbc  proper  [reatment  is  lu  consider  nil  of  theM'  /uniu  as  one  Bpvcles.  bfcausenf  [nlergradallon.  and  thai  tr  (he 
forma  are  usually  distinct  Ihey  should  t>e  dl(Icrrntlat4.-d  aiid  designated  by  Dame»  of  value  subordinate  to  that  of  the  name 
species.  On  the  other  hand,  U  the  eilsienee  of  not  very  nuniewus  apeclmciis  ludleatlug  Inlergradailon  Lh  nut  eooridered 
sufficient  to  overthrow  a  species,  the  three  forms  should  be  eonsldered  spiidea.  The  question  is  very  largely  one  of 
nomenelalure.  Such  discussions  as  that  of  Gregorj-.  the  one  given  by  Diterden  In  the  Jour.  Jamaica  Inatllule.  vol.  tL 
No.  6. 1899.  pp.  ezl,  622,  and  (he  one  given  here  by  myself  Hid  In  iindeielandlng  the  biology  of  these  forms,  no  matter 
by  what  nomeneteture  the]'  arc  deslguated.    Duerden  could  And  no  dlflerenee  lu  ilie  polyps  ol  the  three  formi, 

I  have  recently  seen,  In  ptBwwlon  of  a  curio  vender  at  l-alm  Bnu'h.  Florida,  a  I'oUecllon  (bat  bridges  vi 
any  Imaginable  gap  between  pmlifrra  and  paimota. 

•Hle(.Nal.Coi«ll.,  l.  iii,  ISGO,  p.  17&. 
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hfadrepora  porilti  citee  this  eame  reference  to  Seba.  I  have,  thei«fore,  wized  upon  the  "OoralHum, 
pori»  tUlkUit"  oiSeba  as  the  type  of  Porittt  pvriUi  (Pallas).  8eba  etatca  that  the  «oral  is  found  on  the 
ehoiva  of  Curasao. 

I  have  recognized  only  one  species  of  branching  Pvritet  in  the  Weet  Indian  region,  ponaideri:^ 
all  spectmena  that  ahow  intergradation  as  belonging  to  the  siwne  apeciee.  Practically  the  same  con- 
clusion was  reached  by  Rathbun.'  Pourtal^  states  "  Poriia  t^aearia  an  Xfurcala  are  ■  •  *  rather 
difficult  to  diBtinguish  by  any  constant  characlera  derived  front  the  calicle,  as  they  vary  considerably 
in  the  gAUf  apecimen."'  Gr^ory  (op.  et  loc.  sap,  cit)  has  combined  what  were  divided  'nto  two 
apecies.  I  hn'l  the  treatment  accorded  the  species  by  Rathbun  excellent,  and  iiivite  eapedal  attention 
to  what  he  has  written  (sup.  cit.) .  The  variation  of  this  apeciee  is  enormous.  By  taking  indiviiluul 
colonies  or  isolated  specimens  from  separate  localities,  the  number  of  "apeciea"  could  be  multiplicil 
indefinitely.  PI.  x%ix,  and  pi.  11,  fig.  4,  represent  ahnost  the  extremes.  A  considerable  number  of 
fairly  well  characterized  varieties  may  be  recognized.  I  have  accordingly  divided  the  specimens  from 
Porto  Eico  Into  three  "forma,"  and  have  illustrated  each  of  them. 

When  I  employ  the  apetific  deaignatiun  Purilft  porita  (Pallas)  without  placing  the  name  of  a 
forma  or  variety  after,  it  will  apply  to  any  of  the  branching  PoriU*  from  the  West  Indian  region  with 
the  apei'iat  t>eptal  arrangement  later  described.  ITsually,  however,  the  ]iarticular  forma  of  the  species 
will  be  indicated. 

1  had  hoped  to  And  in  the  U.  S.  NationaT  Moaeutn  a  specimen  of  Poriia  from  Curasao  that  would 
be  practically  a  duplicate  of  the  specimen  figured  by  Seba,  but  could  find  none,  though  there  are  some 
from  Florida.  We  have  from  Curacao  a  specimen  that  agreex  fairly  well  with  Seba's  figures,  except 
the  branches  are  more  crowded.  It  is  represented  on  pi.  xxviii  by  illustrations  from  photographs. 
It  can  scarcely  be  referred  to  any  one  of  the  three  formfe  recognized  in  the  Porto  Rican  collection,  but 
rewmblee  /arcaiii  more  closely  than  it  does  clavaria.  The  calicular  structure  is  more  pronount'edly  of 
the  fitrcata  type.  There  are  either  five  or  six  pall,  but  without  taking  a  precis  census  five  seema  to 
be  the  more  common  number.  Six  is  the  usual  number  on  the  lower  portion  of  the  living  part  of  the 
corallum,  while  five  is  the  usual  number  on  the  ends  of  the  branches.  The  calices  are  superficial 
except  near  and  on  the  ends  of  the  branches,  where  they  are  fairly  deep.  Twelve  seems  to  be  the 
constant  number  of  septa.  The  calices  show  a  bilateral  symmetry.  At  oue  end  of  the  plane  of  aym- 
inelry  is  a  free  septum  joining  directly  the  "columellar  tangle";'  at  the  other  is  a  septum  with  a 
septum  on  each  ude  of  it  and  bending  toward  it.  There  are  four  other  septa  on  each  aide  of  the  plane 
of  symmetry.  They  are  fused  together  and  to  "the  columella  tangle"  in  pairs.  This  arrangement  is 
not  con;)tant.  In  one  calice  there  are  two  groups  of  three  septa  each  and  three  groups  of  two  septa 
each,  without  apparent  bilateral  symmetry,  but  this  arrangement  can  be  easily  derived  from  the  uaual 
t^indition  by  the  solitary  directive  septum  joining  to  an  adjacent  pair  of  septa.  This  would  make  the 
asymmetry  apparent  but  nut  real.  There  is  a  paUis  before  each  group  of  septa,  and  often  there  is 
also  a  paluB  before  the  aolitary  directive.  The  columella  shows  three  conditions — the  columellar  axis 
may  le  open,  there  may  be  a  spongy  columella,  or  the  columella  may  be  terminated  aliove  by  a 
tuberele.  The  wall  is  wide  and  flattish  on  the  older  portions  of  the  colony  and  thin  and  acute  on  the 
younger  portlona  on  the  enda  of  the  branches.     The  uaual  diameter  of  the  calicei^  is  1.5  to  2  inm. 

This  specimen  has  been  described  in  considerable  detail,  because  it  may  1>e  r^^rded  an  something 
like  a  type  of  the  species — it  is  a  topotype. 

The  calicular  stnicture  of  this  CunK^aoon  specimen  and  that  of  the  three  fomite  subsequently 
recopniaed  show  the  same  range  in  variation,  i.  e.,  number  and  arrangement  of  septa,  characterittics 
of  pall,  and  cbaract«!r  of  columella.  Uaually  forma  ciavaria  has  the  columella  terminated  above  by  a 
tiilier('!e,  hut  not  alwaya;  in  hrtnA  furcala  there  may  or  may  not  be  a  columellar  tubercle;  the  same  is 
true  of  forma  divaricaUi.  Theiie  noteit  on  variation  are  based  not  upon  comparing  different  specimens 
but  uJMin  comparing  the  calices  of  the  same  specimen. 

The  description  of  the  calicular  stnicture  will  not  be  repeated  in  discussing  the  fomue.' 

■Cat.  Porltids,  Proc.  n.  S.  Nat.  U<u.,vol.  I.  ISST.  pp.3G6-36T. 

■111.  Cat.  Miw.  Comp.  Zoal.  No.  ir.  1S71,  p. 85. 

■Thl^BEpreMlon  !•■  borrowed  (rom  Bernard. 

•  Two  IntereMlng  papen  on  the  urmngement  and  development  oF  Kpla  In  PorHtM  should  be  died:  H.  M.  Bemanl, 
"On  [he  BtniL-tore  ol  Porites.  with  Preliminary  Noli-"  on  the  Soft  Partu,'-  Joum,  Linn.  Soc.  Lund.,  vol.  ixvir,  1900,  pp. 
«7-6(B,pl.35(ng.-S.p.  ««2.  given  a  diagram  thai  biiipIu-."  to  IheaeplalBirangenientol  Partln porilal :  J.  E.  Duerden,"Order 
ol  Appetuance  of  the  Ueaenteiiea  and  8«pla  In  MtUlrcpomrU."  Johns  Hopkins  Univ.  Clrc..  vol,  xii.  No.  IM,  June.  ItWO, 
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Gfregory  has  omitted  the  names  of  three  opecieH  that  should  Im>  placed  in  thif  Byuonymy.  Poriia 
polymorphtu  Link'  in  simply  a  new  name  for  Madrepora  poriten  of  Pallsf.  Reference  is  made  to  pi.  xir 
of  Reper,  which  l>elon)ca  in  the  Porite»  davaria  group  of  lAmarck,  pi.  ixi  a  is  different.  The  genius 
J'oritee  Aoee  not  date  from  Lamarck  1816,  but  from  I^iiik  1807.  The  type  species  is  \fadrepora  imritn 
Palks,  here  restricted  and  called  PorUex  poriln  (Palla«).  Laiiuirck  did  not  use  PiirUa  in  his  Kystenip 
des  Animaus  ><an«  Vertttbree,  1801.  The  other  speciee  omitted  by  (ir^^ry  are  Porila  vaiida  T>aeh»s- 
saing  &  Michetotti.'  and  PariU*  luidiferii  KInnzinger,'  Rehberg  in  hi8  "Neue  und  weiiigt>ekannte 
Korallen"'  sayH  tfiat  Klunzinger's  /'.  nodifera  in  probably  the  wtmeas  P.  cMi-aria,  and  that  the  locality, 
Ked  Sea,  as  jfiven  by  Khrenben;  and  Klunzinger,  is  erroneoni.  I  studied  carefully  tlte  flgure<l  ty|ie 
i)f  nodifmi  in  Ihe  Museum  fiir  Naturkutide,  Berlin,  and  in  my  opinion  nodifera  and  davaria  are  the 
same,  and  it  seems  ti>  me  moi^t  probable  that  Rehberg's  tit^^gestinn  an  to  the  wron);  locality  label 
becoming  attached  to  the  speoinieu  in  correcL 

I  have  divided  this  apecies,  as  reprenented  by  Porto  Bioan  Hpecimens,  into  three  tormae,  vii, 
danaria  and  furcila,  both  of  Lamarck,  and  divarkaiti  Le  Sueur.  The  Porto  Rican  specimens  do  not 
»ibow  intergrailation  between  the  three  fomue,  but  the  splendid  Huitet*  in  the  United  States  National 
Museum  show  the  perfect  passage  of  one  form  into  another. 

Forites  porites  forma  clavaria  Lamarck.     PI.  xx\x  and  PI.  xxx\,  flg.  2. 

There  are  five  wpecimens  of  the  form,  either  complete  colonies  or  ttagmenta.  PI.  xtii,  repre- 
sents one  of  the  specimensand  pi.  xxxi,  flg.  2,  the  caliceB  enlarged.  There  are  no  indications  in  thene 
specimens  of  an  intergradation  with  forma  fiircnUt,  the  larger  size  and  especially  the  more  swollen 
and  blunter  ends  of  the  branches  l)einK  the  mrist  xalieiit  <tiffereni^  froin  the  latter.  But  the  colices  also 
are  usually  different.  They  are  Hhallow,  deeper  on  the  endH  of  the  branches,  and  are  usually  2  mm. 
in  diameter.  A  columella,  represented  by  a  tubercle  and  surrounded  by  six  pali,  Is  usually  present 
On  the  ends  of  the  brani^hi»<,  whert!  the  ealices  are  deeper,  the  pali  are  not  so  well  developed. 

The  septa  are  perforate  lamellie,  as  Bernard  has  deecrilied  them.^  The  he^ht  to  which  the 
epitheca  rises  is  so  variable  that  no  importance  i:<  attached  to  it. 

From  Enseoada  ilondn,  t'ulebra. 

Porites  poritee  fnrni'i  furcata  I^aman-k.     PI.  xxx  and  PI.  xxxi,  Sg.  1. 

The  branches  of  this  s|)ei'ies  are  more  slender  thou  in  etamriu.  The  calicce  are  smaller,  1.5  mm. 
in  diameter.  No  absolute  distinction  mn  be  maile  latsed  on  the  lalicular  structure,  hut  usually  in 
furtata  there  are  only  five  pali. 

From  Ensenada  Honda,  Culebra. 

Poritea  porites  fitrma  diTaricata  fje  Kueur.     PI.  ii.  tigs.  4,  4a,  4ft. 

Twenty  specimens  of  a  delicate  species  of  Poritet  were  collei^twl  at  station  6087,  off  Culebra,  Point 
Mula  light-house,  in  \f)\  fathoms  of  water.  These  at  first  appeared  to  me  so  different  from  the  other 
specimeiu'  thai  I  thought  they  certainly  belon^>d  to  a  distinct  species.  From  a  comparison  with  the 
large  suites  of  forma /"rmfii  in  the  I'nited  States  National  Museum  they  now  seem  to  me  to  intergrade 
with  forma /iiniif",  ilinirirabi  lieing  iimch  more  delitaite.  The  fipurw  show  the  characters  well.  The 
most  salient  characteristic  is  the  small  dlaineler  of  the  branches,  the  largest  i>eing  only  6  mm.  in 
diameter.  The  diameter,  tiH>,  is  almoxt  the  same  at  the  distal  end  as  at  the  ori^n  of  the  branch. 
The  catif'es  are  very  shallow,  2  mm.  in  diameter.    The  wall  is  narrow,  fiattish,  or  subacute. 

The  specimens  were  associated  with  Ocid'nui  diffuKO,  A.rhdia  inhnbilig,  and  Mrartdrina  mMondrUetf 
yoimg. 

•  Btschrelb.  Nntur.  Siimml..  Rcwun-k,  l(W7,  p.  1«2. 
=  Siip.  MOm.  Coral  I.  Mit..  \i.  9i  Kilroprintl,  pL.  x,  fl( 
■Die  KoiBllentblere  dis  Kothun  Mmrea,  pt.  ii,  p.  4. 
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Foritee  aatr«oides  Lamarck.     Pis.  x)i:(ii,  xxxni,  zxxtv. 

miirot,  Hlsi.  Xnl.  Anfra.  ^,  Vtrt..  t.  ii.  p.  2fle. 

I.  Elehwald,  Zool.  Spec.,  p.  I8S. 
I8S1.  PorOa  incerta.  DuchwwInB  il:  .Ulchelolll,  M«m.  Ccirall.  Am,,  p.  83  (of  reprint). 
18A1.  Pnrtlet  gaaOalapfJitit.  Diichti»»1n)[  •(  Hichelnltl.  op.  sup.  cit.,  p.  ts. 
ISai.  itortiaafforfnM,  DuchaswinK*  Mii-helotll,  op.  rop.  cH.,  p.  83. 

IBA3.  ForiUi  coOtgniana.  Duniati.  QuarL  Jnur.  Gml.  Soc.  London,  vol.  xi\.  p.  437  (noci  Mich  din,  1M2). 
1966.  IfroporOailiUoraiu.  Duchanalng&  Micbelotti.  Sup.  U^m.  Conll.  Ant.,  p.  97  (of  reprint). 
1866,  i^>rt(e<  inicAefini,  Duchanalng  &  MlcheloCtl.  op,  sup.  dt,,  p.  9«,  pi.  x,  Ogs.  9. 10. 
1866.  I IhtrOniulilttii.  Dacbas»lng&  Mlrhelotli,  up.  sup.  cU..  p.  98.  pi,  x,  Hg«,  7.  8, 
1866.  Piiritet  taperfieiaUt.  l>acbaBalPg  &  Midiekittl,  op.  aup.  ciL.  p.  W. 
IMG.  Omnajwrtiei  lavfuofo.  DucbmalngA  MlcbelotU.  op.  rap.  cit..  p.  99,  pi.  x.  Ogs.  12. 16. 
1««.  ft)rfla»o(irfa,VerTill,  Trans-Conn.  Ac»d.  Scl.,vol.  I,  P.S58. 

1880.  An-fta  (utroojda,  I>anrtal«s.  Mem.  Ilui.  Comp.  Zool.,  vol.  Til,  Ho.  i.  pi,  xii.Oef.  1-12. 
1892.  Porita  KTTiUt,  Rehbei^,  Abliuidl.  Nstumiw.  Vec.  Hamburg,  Bd.  xii.  p.  48. 

Ehrenbe^B  Madrepora  (PorUes)  a/ftrimides  ia  not  a  PorUes  but  is  a  fSi/lophora,  St.  ehrenbergi 
Mi  toe- Edwards  &  Haime.' 

The  only  point  in  the  synonymy  of  this  epuciee  demanding  t^i)ecial  coneideration  is  the  treat- 
ment accorded  the  epeciee  of  Duchassainf;  &  Michelntti,  I  found  In  Turin  the  types  of  five  of  the 
ei)cht  fpecies  described  by  theae  authors,  viz,  liltornli*,  guperfii-iaJiii,  fftiadalupengi*,  iiicer(a,  and  agarica*. 
I  could  not  discover  differences  ot  sufflcieut  importance  to  establish  even  \-arieties.  There  remain 
Seopnrite)  micheluii.  A*,  mbtiiis,  and  Qnmoporilrx  Uerigala,  all  of  which  are  fi)tured;  besides,  the  names 
are  accompanied  by  poor,  brief  Latin  deecriptionB.  Neither  the  descriptions  nor  A|{Urps  show  any 
characters  of  value,  unlesB  it  be  in  the  figure  of  the  calice  of  mbliliii  showing  a  greal«r  number  of  septa 
than  in  the  other  species. 

Pourtat^  has  published  superb  Bgures  in  Agasxiz's  Florida  Reef  Corabi  (Mem,  Mus.  Comp.  Zool,, 
vol.  vif.  No.  1,  1880). 

Two  species  grouping  with  oMreuiilei  remain  to  be  (onsidered,  viz,  Porilo  rolida.  Verrill  (non 
tolida  ForBkal)=P.  verriRi  RehbeiT?,'  and  Poriten  branneri  Rathbun.  The  former,  P.  rtrrilii  Rehberg, 
must  in  my  opinion  be  placed  in  the  synonymy  of  P.  antreoiiieii.  There  are  several  excellent  speci- 
mens in  the  United  States  National  Museum  from  Rio  Formiwa,  Pemambuco,  Brazil  (collected  by  the 
Hartt  Expedition,  1875).  These  8t>ecimei)H  have  the  same  general  apiwarance  es  nstretriiie*.  The  only 
feature  that  could  be  used  for  specific  differentiation  is  the  usually  constant  presence  of  a  solid 
columella,  which  may  have  a  small  slight  styiiform  projection  in  the  center.  There  are  twelve  wepta, 
no  pali,  and  the  wall  is  as  in  astreoideg.  The  difficulty  about  using  the  difference  of  the  columella  ea  of 
specific  value  is  that  in  the  specimens  of  perrilli  it  show*s  variation  in  the  degree  of  compactness, 
while  in  rmlreindei'  we  can  find  in  the  Hame  specimen  the  typical  veiriUi  condition  or  a  weak  style  with 
very  little  or  no  basal  deposit  around  it.    There  can  l)e  no  varietal  difference, 

Porita  hrnnneri  Hathbun  seems  to  be  a  distinct  species.  There  are  in  the  United  States  NatioiiHl 
Museum  several  specimens  from  Pemambuco,  Brazil  (Hartt  Exp.,  collector).  The  species  grows  in 
small,  incrusling  masses.  The  i»lices  are  smaller  than  Is  common  in  itnlrfiiideK,  but  the  distinguishint: 
feature  is  the  mnstant  presence  of  five  pali;  they  are  rather  slender  and  erect.  The  columella  spai'i' 
is  umially  vacant,  sometimes  a  "columellar  tangle"  ii»  present.  The  species  needs  further  study,  for  It 
suggests  the  young  colony  of  Paritm  jiorite»  (Pallas). 

In  P.  astTtoideg  the  usual  number  of  septa  is  twelve,  but  sometimes  rudimentary  septa  are  present 
between  the  larger. 

There  are  six  excellent  specimens  of  this  species,  which  may  be  divide<l  into  two  fonnte. 

Forma  a,  PI.  xxxii  and  PI,  xxxiv,  fig.  1, — To  this  fonn  four  of  the  specimens  belong.  It  is 
especially  characterized  by  the  ttiirface  of  the  corallum  possessing  numerous  gibhosities.  Certain 
fpatnresof  the  specimens  belonging  to  this  form  may  with  propriety  be  described  in  some  detail.  The 
olge  of  the  wall  between  the  oorallites  is  acute;  the  calices  are  rather  deep.  The  diameter  ot  the 
i«lices  is  1,5  to  2  mm.     There  are  usually  twelve  large  septa  with  rudimentary  or  smaller  septa  quite 

^bbandl.  KaturwlM.  Vcr,  Hamburg,  Bd.  xii.  pi,  1S9I,  r,  p,  48. 
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often  between  them.  The  septal  marine  are  dentate;  the  septa  themaelvee  are  perforate."  The 
columella  is  represented  by  a  small  tubercle  or  lamiqa. 

Fbrmu  p,  PI.  xxxiii  and  xxxiv,  6g.  2. — This  form  is  represented  by  two  specimens.  Its  most 
striking  peculiarity  is  the  fewneea  of  gibboeitiee,  bnt  correlated  with  this  character  are  others.  When 
the  (lurface  is  gently  rouoded,  the  calicee  are  smaller  than  in  forma  a,  being  only  1  mm,  in  diameter, 
the  walls  separating  the  corallites  are  often  not  so  acute  as  in  forma  a,  and  the  calicular  fossa  resembles 
a  pit  with  a  perpendicular  boundary.  It  at  first  sight  8eem'  that  two  distinct  species  are  represented, 
but  there  are  gibbosities  present  in  forma  ff,  and  upon  these  the  calicular  characters  of  fonna  n 
appear.  The  calices  here  are  lafKer.  between  1.5  and  2  ram.  in  diameter,  the  separating  wall  between 
adjoining  calicee  acute,  etc.  These  apecimene  are  a  good  illustration  of  the  posmbility  of  dividing  one 
species  into  two,  should  only  portions  of  the  surface  of  the  coralla  be  studied.  They  illustrate,  too, 
the  inQuence  of  form  of  growth  upon  the  size  and  other  characters  of  the  calices.  While  the  calices 
on  the  gibbosities  are  large,  those  mtuated  in  the  depressions  between  them  are  small,  only  a  milli- 
meter or  even  less  in  diameter. 

The  actual  arrangement  of  the  septa  of  ft)ri(«aaft-«ri(£f»  forma  aissimllarto  thatof  P.  ;>orttoi,i.  e., 
there  is  a  solitary  directive  septum  with  a.  group  of  three  septa  opposite,  and  besides  these  chere  are 
four  pairs  of  sepia,  two  pairs  on  each  side  of  the  plane  of  symmetry,  except  that  the  septa  of  the 
group  of  three  remain  free  one  from  another  and  are  prolonged  to  the  columella  each  inde;iendenl!y; 
the  oulertwo  septa  of  those  three  bend  toward  the  included  one.  Twelve  is  the  usual  number  of  septa, 
though  sometimes  there  may  be  a  few  more.  The  arrangement  of  the  septa,  columella,  etc.,  are 
frequently  the  same  in  both  fomue  a  and  /I.  As  the  calices  of  the  latter  are  usually  deeper  than  in 
the  former,  a  photograph  did  not  bring  out  the  structural  features  cleariy.  Pali  are  poorly  developed 
or  abeent. 

Classifying  the calicularstructure  according  to  Bemard's'scheme,  which  has  been  already  referred 
to,  the  usual  plan  is  represented  by  his  fig.  2  or  is  intermediate  between  tigs.  1  and  2. 

In  forma  a  the  condition  repiesented  by  fig.  1,  where  the  inner  margins  of  all  septa  are  free  one 
from  another,  was  not  found,  but  in  some  calices  the  fusion  was  slight;  fig.  2  represents  the  usual 
condition;  the  condition  represented  in  fig,  4  was  tuund  in  a  few  instances,  but  the  pali  were  poorly 
developed.  In  forma  j0  the  condition  represented  by  fig,  1  is  frequently  approached  very  closely,  if  nul 
actually  present;  that  of  fig.  2  is  represented;  and  that  of  fig.  4  is  hinted  at,  but  not  clearly  present, 

Bernard  has  published  some  notes  on  the  calicular  structure  of  P.  iitlreoidet  in  his  paper  already 
cited  on  the  calicee  of  the  genus.' 

Claas  HYDROZOA. 

Order  HYDROCORALUN^  Moseley.' 

Family  MILLEPORID^  L.  Agassiz. 

Genu  KULSFOBA  LUmaoi,  17B8. 

Millepora  alcicomis  Limueus.     PI.  xxxv-xxxviii. 

17S8.  SdBepora  akitorali,  Llnnsus,  Ryxl,  Sax.,  ed,  J,  p.  791. 

ISSO.  Utatrpora alclcnmit  PourtAl^  Mt'm  Muf  Comp  ZiKl    vol  VII  Vo  t  pi,  xx.flg*.  1-6  (all  figs,). 

1898,  Mili^para  aldcoma  H  ckson   Proo  Zoo    Sex    London  WB  p  256      *■  pp.  245-2S7). 

Hickson  (op,  et  loc  sup  c  t)  ha  g  en  a  length}  i  scuss  on  of  the  synonymy  of  this  species. 
Following  him  I  ha  e  not  ret  «n  ze  I  n  re  than  one  sjiei  >«  f  Millepora.  in  the  West  Indii's.  Two 
distinct  (iirms,  as  detenn  neii  bj  the  shapes  of  the  oralis  are  repre^iented  ia  the  collection;  one 
poaMijsesasoUdand  pil  naie  oratl  m  a  1  le  t  her  has  the  ratluin  did^ected,  with  Homedigltifuriii 
projections.     Both  forms  are  shown   n  the  plates. 

From  Mayaguez  and  Cnlebra. 

■  B,;rnard'9Cbarauleri£BtlOD  ol  the  BCpUnf  PofUaaa  •■  perfoisle  lamelUte sepia  "  <iour.  Unn.,  toLxivii.  18M.  p,  1ST) 

■Op,  8Up,.ci(.,  p,  402. 

■  rheae,  altbough  tber  are  not  <M)ialt.  we  Indaded  becaiue  tbej-  >re  uooog  the  oommoDeR  ol  the  raat-buUdlug 
unlmalg  of  the  Porto  Kicao  wsten. 
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THE   STONY    CORALS   OF   THE    PORTO    RICAK    WATERS. 


EXPLANATION  OF  PLATES. 


FigB.  1,  la,  i\jr(n^nttunrfe_fiiippiDuohaf«iirpAMichdotli.  Vi)f.l,uprightviewof canilliiin:height, 
7  mm.     Fig.  In,  talif-ukr  view;  pieat*;r»iiauifter<if  caluf.  ti,-")  mm. 

FigB.  2,  2a,  i>ffa«T;<ir/(U8iJoiicuit(Miche)c)tti),var.  cotairPourbilus.  (>i|iit<l  froniTJndstrom.  (Acti- 
nology  of  the  Atlantic  Oct'an,  pi.  i,  flg.  IH,  aud  pi.  n,  li)i.  14.]  Fi^.  2,  view  of  base. 
Fig.  2a,  calicular  view.  Lindsln'm  d<>«i  not  give  the  eize  of  the  specimen  or  indiuite 
the  raiifiiiification  of  hie  figures;  judging  (rem  bif  test,  the  diameter  'm  probably  8  oim. 
[exclusive  of  the  horns). 

FigB-  3,  3a,  Axhetia  niiTobila  (Duchai«aing&Miehelotti).  Fi);.  .^i  general  view  of  a  bran<^h;  greatest 
length,  45  mm.  Fig.  3a,  viewof  aralice;  greater  diameter,  2  mm.  The  surface  of  the 
cwnenchyma  is  covered  with  elongate  gianules,  which  show  a  decided  tendency  to  be 
amnged  in  etris. 

Fig.  4,  Axhtlia  agpenda  (M.-Edw.  &  H.).  Several  caliceeenlai^^;  diMauce  between  columellar 
styles  of  the  two  cahces  tarthettl  apart,  2.5  mm.;  fijiure  i-nlarged  8 times.  Thei^plal 
margins  are  ex^rt  and  on  the  lips  of  the  brani^lRis  the  calii'ular  margicH  are  fre- 
quently considerably  ele\-at('d. 

FigB.  5,  5o,  (Xulhia  diffum  Lam.,  var.     Fig.  5,  general  view  of  a  branch;  greatest  length,  70 
"g.Sn,  caliculai    '        '  "" 


corallite;  greater  diameter,  : 
r.  puTtorieetuig  var. 
Fig.  do,  costal  and  exsert  portion  of  several  septa 


I,  AKlr-tngui  fkiUiTiii  (Le  Sueur)?  var.  pirtorieetuoe  var.  nov.     Fig,  6,  upright 


Figs.  7,  7a,  76,  "DUofrit"  criKpa  Fuurtales.     Fig.  7,  upright  x'wvi  of  t-orallum;  diameter,  9  mm. 

Fig.  7a,  H  eyMems  of  septa,  seen  from  above,  enlarged;  the  Arabic  figures  1  and  2 

denote  septa  of  the  first  and  second  cycles,  respectively.    F^.  7b,  view  of  the  liase. 
Puts  II: 

Fi^.  1,1a,  16,  \c,  Cifolhocero*}iortorieemii',ep.  nov.    Fig.  1, upright  viewof  corallum;  height, 22 mm. 

Fig.  lo,  ealicular  view;  greater  diameter,  JO  mm.     Fig.  16,  protile  of  n  large  septum. 

Fig.  Ic,  costie  and  exserl  portions  ol  t'Cveral  repla  enlarged. 
Figs.  2,  2a,  26,  AtlTongia  nttrei/amiw  BI.-E<lw.  &  H.     If'ig.  2,  general  view  of  a  <rorallum;  greatest 

distance  across,  '21.6  mm.;  calicular  view  of  a  t'orallite;  greater  diameter,  5  mm. 

Fig.  26,  costte  enlarged;  the  rastte  usually  aiv  more  granulale  and  the  septal  murgins 

are  alternately  more  and  le^exsert. 
Figs.  3,  3a,  Gadovora  iirbuKtilii  (Le  Sueur).    Fig.  3,  general  view  of  a  portion  of  a  corallum: 

greatest  length,  33.5  mm.     tig.  3a,  calicular  view  of  a  corallite;  greater  diamt-ter  of 

calii«,  3.5  mm.  (of  corallite  4.5  mm. ). 
Figs.  1,  4a,  46,  /Virifw  porte  forma  diruriwrf'i  Le  Sueur.    Fig.  4,  general  view  of  a  eorallum;  greatest 

length,  311  mm.     Fig.4a,twocalicesenlBrged,  distance  aemsH  the  two,  4  mm.;  the  letter 

a  corresponds  to  letter  a  in  fig,  46;  this  uatice  potc^esseu  5  pali  and  no  columellar 

tubercle;  the  septal  arrangement  and  the  mode  of  occurrence  of  pali  are  diagram- 

matically  represented  by  tig.  46;  the  other  <'atice  possesses  5  pali  and  a  columellar 

tubercle;  betwten  the  |>a1i  and  the  wall  on  several  septa  are  prominent  septal  granules, 

BO  it  is  not  ea.->y  to  di>tiniiuii^h  the  pali  and  columellar  tubercle  in  the  figure;  the 

septal  arrangement  is  the  same  in  both  calices. 
Plats  III:  Meandrma  yns^andrilti  (Linn.)  ?  Young.     View  from  above;  greatest  length,  79  mm. 
PiJTB  IV: 

Fig.  1,  MeandrinamiraTidriUii  {hmn.)  7  Young.     Upright  vi 
FigB.  2, 3,  ManidiKi  areoliita  ( Linn. ).    Fig.  2,  calicular  view. 

measurement,  67  mm, 
Plate  V:  Meandrivn  dansi  (M.-hdw.  &  H.).     Figures  from  photographs  of  the  types  in  the  Museum 

d'Uistoire  Naturelle,  Paris. 
Plate  VI;  Orbiivlia  neroporii  (Unn. )  \ar.    (ienera!  view  of  a  corallum;  IH.7  cm.  high. 
Platb  VII:  OrlAcell    aenimni  (Linn.)  var.     ('alires  enlarged;  usual  (lianielerof  caiices  about 4..')  mm.; 

enlatgen  aliout  5  tiiiii-K. 
Plate  VIII:  Form  friifpim  (  Ksper).     Lower  figure,  view  of  a  corallum  from  side;  upper  figure,  view 

from  above,  ii.ore  enlargid;  greater  transveri-e  dianii  ter  of  specimen,  2.85  em. 
Plate  IX:  Plntygyra  vindi*  (Le  Sueur).     tien<  ral  view  nf  a  laige  head;  height,  35  em. 
Plate  X:  FUtlygiira  vindin  {Le  Sueur  I.     Vallevw  enlarged. 

Plate  XI;  Plaiygyra  vir>di»  (Le  Sueur).     Portion  of  valleys  represented  by  pi.  s  more  highly  enlarged. 
Plate  Xll:  Platygyra  viridig  (Le  Kueur).     -Mcandiifurm  valleys  enlarued. 
Platb  XIII;  Fbdygyra  tiridm  (Le  Sueur).     Portion  of  the  valleys  represented  by  pi.  xu  more  highly 

magnified. 
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PlatbXIV:  Sidfmtirea xidwm  {Ett.  4  Sol.): 

Fig.  1,  General  view  of  a  lar^  epecimen;  greater  horizontal  diameter,  20.2  cm. 

R^  2,  View  of  the  same  Bpecimen,  from  above. 
Platb  XV:  Siderattrea  rndiam  (Pallas),     View  of  a  specimen  from  above;  greatest  diagoaal,  14  cm. 
Pi,ATa  XVI: 

Fig.  1,  Stderattren  xiderea  (Ell.  &  Sol.).     Calices  anUrged. 

Fig.  2,  Slderotlrea  radians  (Pallas).    CaMceB  enlarged. 
Platb  XVII: 

fig.  1,  AgarU-iii  rlKpharUolut  (Pallaa).     View  of  a  i-orallum  from  above;  greatest  width,  So  mm. 

F1^  2,  Axkdiii  a^penUa  (M.-Edw.  k  H. ).    General  view  t,<  a  specimen ;  height,  34.5  mm. 
Platb  XVIII:  Agarieia  sp.     General  view  of  a  corallum  from  above;  width  between  extremes  of 

projecting  portions,  18.S  cm. 
Plate  XIX:  Agar'.cui  up.     Portions  of  valleys,  enlarged. 

Plats  XX:  AgarKia  cculUti  (Duch.  &  Mich.').    General  view  of  corallum;  height,  7.7  cm. 
Platb  XXI;  Itopora  muncata  (Linn.)  e.  e.  (=  rervioorme  limarek).     Height  of  si>ecimen,  37.5  cui. 
PL.WE  XXII: 

Fiff-  1,  laopora  mui-ic  '    forma  ^nvjt/era  Lam.    End  of  a  branch;  height,  9  cni. 

Fig^  2,  Itopora  ntuW    ta  Linn.     Height,  20.6  cm. 
Plate  XXIII;  ItopOTU  muricata  fonoA  pivlifera  Lauik.,  from  Dry  Tortugas,  Florida.     Height,  35.5  cm. 
Plate  XXIV:  Jro^aMurtcafaforma^oiifimilAmarck,  from  LI  A' Tortugas,  Florida.     Height,  39.5  cm, 
Plate  XXV:  hopora  viarkdla  forma  prMfera  Lam,,  from  Pry  Tortugae,  Florida.    Height,  51.3  cm. 
Plate  XXVI:  isopora  murictcfii  forma  pn/mata  Lamarck.     Greatest  breadth,  23.2  cm. 
Plate  XXVII;  leopora  Ttturicaia  tonoApalmata  Lam.     Breadth,  14.8  cm. 
Plate  XXVIII:  iWitMpt)ri(«  (Pallas).    Specimen  from  Cura^^ao,    Height,  IS.Stra.;  greatest  breadth, 

Fig.  1,  General  view  of  corallum. 

Fig,  2,  Calicee  enlarged, 
Plate  XXIX:  Porile^  poriUt  tonm  davaria  Leaa.     Height  of  specimen,  14.5  cm. 
Plate  XXX :  Foritex  poritet  forma  farcaia  Lam.    Extreme  br^dth  of  specimen,  26  cm. 
Plate  XXXI  r 

Fig.  I,  Fmitet  porila  forma yurcola  lam.     Calices  enlarged. 

Fig.  2,  Porila  porileg  forma  Bavaria  Lam.    Calices  enlarged. 
PlateXXXII:  Poritet  attremdt*  Lam.,  fonna  ir.    Horizontal  diameterof  specimen,  IT.ticm. 
Plate  XXXIII:  PoriU*  attnoida  Lam.,  forma  ft.     Greater  horizoDtal  diameter,  20.H  cm. 
Plate  XXXIV. 

Fig.  1.  Pontes  adreoidetlAia.,  forma  a,    Calices  enlarged. 

Fig,  2.  Poriift  attreoides  Lam,,  forma  (i.    Calices  eolargedi 
Plate  XXXV;  MiOepora  alcicomix  Lino.    Uigitiform  variety;  greatest  breadth,  35,6  cm. 
Plate  XXXVI;  MiUepora  aldconds  Linn,   Variety  Mth  EalJellate  fronds;  height  of  specimen,  28.-'>  cm 
Plate  XXXVII:    MuUpora  alcieomi*  Linn,     A  small  digitifonn  corallum;  lieighlj  19  cm. 
Plate  XXXVIII:  MiUrpmn  nldoomi*  Linn.     A  portion  of  the  surface  of  the  specimen  repnsented  by 
pl.  zzxvu,  enlarged. 
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PARACYATHUS,  DELTOCYATHUS,  AXHELIA,  OCUUNA,  ASTRANGIA,  "OIASERIS. 
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CYATHOCcRAi,  A3TRANGIA,  CLAOOCORA,  PORITES. 
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FIG.  1.  MEANDRINA  MAEANDRITES  (LINN.l  !  YOUNG.  UPRIGHT  VIEW  OF  CORALLUM,  GREATEST  LENGTH,  79  MM. 


FIGS.  2,  3.   MANICINA  A:lt:GLATA  (LINN.)  FIG.  2,  CALICULAR  VIEW;    FIG.  3,  UPRIGHT  V 
GREATEST  TRANSVERSE  MEASUREMENT,  57  MM, 


~.OOQ[e 
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MEANORINA  DANAE  (M.  -EDW.  &.  H.).  FIGURES  FROM  PHOTOGRAPHS  OF  TYPES  IN  THE  MUSEUM 
D'HISTOIRE  NATURELLE,  PARIS, 
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ORBICELLA  ACROPORA  (LINN.)  VAR.  GENERAL  VIEW  OF  A  CORALLUM  ia7  CM.  HIGH. 
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f.  C.  BULLETIN  1900.  VAUQHAN. 


ORBICELLA  ACROPORA  (LINN.)  VAR,  GAUGES  ENLARGED,  USUAL  DIAMETER  OF  CALICES  ABOUT  4.5  MM., 
ENLARGEMENT  ABOUT  FIVE  TIMES. 


Digrtizec  by  Google 
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F.  C.  BULLETIN  1900.  V*UGH*N. 


FAVIA  FRAGUM  (ESPER).  LOWER  FIGURE,  VIEW  OF  A  CORALLUM  FROM  SIDE.   UPPER  FIGURE,  VIEW  FROM 
ABOVE,  MORE  ENLARGED.    GREATER  TRANSVERSE  DIAMETER  OF  SPECIMEN,  2.85  CM. 
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PLATYGYRA  VIR1D1S  (LESUEUR).  GENERAL  VIEW  OF  A  LARGE  HEAD,  HEIGHT,  35  CM. 
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PLATYGYRA  VIRIDIS  (LESUEUR).  VALLEYS  ENLARGED. 
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SIDERASTREA  RADIANS  (PALLAS).  VIEW  OF  A  SPECIMEN  FROM  ABOVE,  GREATEST  DIAGONAL  1*  CM. 
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1,  SIDERASTREA  SIDEREA  (ELL.  &  bOL.).  CALICES  ENLARGED. 


2.  SIDERASTREA  RADIANS  (PALLAS).  CALICES  ENLARGED. 
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AGARiCIA  SP.  GENERAL  VIEW  OF  A  CORALLUM  FROM  ABOVE.  WIDTH  BETWEEN  EXTREMES  OF 
PROJECTING  PORTIONS,  18.8  CM. 
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AGARICIA  SP.,  PORTIONS  OF  VALLEYS,  ENLARGED. 
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AGARICIA  CAILLETI  IDUCH.  &  MICH.).  GENERAL  VIEW  OF  A  CORALLUM.  HEIGHT,  7.7  CM. 
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ISOPORA  MURICATA  FORMA  PROLIFERA  LAM,,  FROM  DRY  TORTUGAS,  FLORIDA.   HEIGHT,  35.5  CM. 
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ISOPORA  MURICATA  Pobma  PALMATA  LAM.  BREADTH  14,8  CM. 
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PORITES  PORITES  TORma  CLAVARIA  LAM.  HEIGHT  OP  SPECIMEN,  14.5  CM. 
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PORITES  ASTREOIOES  LAM.,  form*  a.     HORIZONTAL  DIAMETER  OF  SPECIMEN,  17.6  CM. 
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FIG.  1.  PORITES  ASTREOIDES  LAM.  FOfiM*  a.      CALICES  ENLARGED. 


FIG.  2.  PORiTES  ASTREOIDES  LAM.  form*  ff.      GAUGES  ENLARGED. 
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PLATE  XXXVt. 


MILLEPORA  ALCICORNIS  LINN.  VARIETY  WITH  FLABELLATE  FRONDS.   HEIGHT  OF  SPECfM^Ni 


&eagle 
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MILLEPORA  ALCICORNIS  LINN.  A  PORTION  OF  THE  SURFACE  OF  THE  SPEaHEN  . 

REPRESENTED  BY  PLATE  XXXVII  ENLARGED.  ..   j,  CjOOQIC 
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REPORT  ON  THE  ACTINIANS  OF  PORTO   RICO. 

J.  K.  OUEKDEN,  F»h.  D.,  A.  K.  C.  Sc.  (Lond.), 

Bruce  Fellow,  Johns  Hopkins  University. 
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REPORT  ON  THE  ACTINIANS  OF  PORTO  RICO. 


By  J.  E.  DUERDEN,  Pr.  D.,  A.  R.  C.  Sc.  (Lond.). 
Bruie  Fellow,  Johns  Hopkins  University. 


The  coUoction  of  A«tiniaria  sotmred  by  the  United  States  Fish  Commissioa 
steamer  Fish  Hawk  from  around  Poi-to  Rico  tiupplementH  in  inany  ways  the  results 
of  several  retieut  writers  on  the  West  Indian  Actinian  fauna.  Within  the  past  few 
years  Prof.  J.  P.  McMurrich  (1889,  1889a,  18^6,  1898)  has  .studied  the  Actinians  of 
-the  mdre  northern  Bahania.s  and  Bermuda.^,  and  also  a  few  specimens  from  Cuba; 
Prof.  A.  E.  Verrill  <1898,  1899, 1900)  has  added  .several  species  to  the  Bermudan  list 
and  introduced  certain  changes  in  nomenclature  and  synonymy;  1  have  recorded  nearly 
40  species  from  aroiuid  Jamaica  (1898,  1898a,  1900)  and  described  the  ZoemtkecB  and 
Stich,odactylin<B  more  fully.  Among  older  writers  Lesueur  (1817)  described  a  number 
of  species  found  mainly  around  the  Lesser  Antilles,  but  Ducbossaing  &  Michelotti, 
in  their  "M^moirosurlesCoi-alliaires  des  Antilles"  and  "Supplement"  (1860,  1866), 
first  made  known  to  any  degree  of  completeness  the  peculiarities  and  richness  of  the 
Actinian  fauna  of  this  region.  Dr.  O.  Carlgrea  (1900a)  has  recently  had  the  oppor- 
tunity of  examining  in  Turin  the  Actiniarinn  collections  of  Duchassaing  &  Michelotti, 
and  gives  the  relationship  of  seveml  whose  identity  has  been  somewhat  doubtful.  The 
West  Indian  Actiniaria,  including  also  thoseof  the  Bermudas,  are  now  probably  as  well 
known  as  thoseof  most  areas,  although  owing  to  the  incompleteness  of  the  description 
of  many  of  the  earlier  species,  and  the  difficulties  involved  in  the  specific  study  of  genera 
siich  as  Pcdytkoa  and  Zoanihm,  many  synonymic  difficulties  have  been  introduced. 

With  two  exceptions  the  species  represented  in  the  Ftah  Hawk  collections  are 
such  as  occur  in  abundance  in  the  shallow  waters  around  Jamaica,  and  the  majority 
are  also  recorded  from  the  Bahamas  and  the  Bermudas.  One  species,  which  I  have 
named  Bunodosoma  Kpherxilata^  seems  to  be  new,  aud  such  will  pi"obably  be  the  case 
with  a  single  specimen  of  Cerianthm.  Already  most  of  the  others  have  been  fully 
described  and  figured  among  the  writings  of  the  authors  above  mentioned,  but  in 
oi-der  to  make  the  report  more  complete  brief  descriptions  are  again  given,  the  details 
obtainable  from  the  preserved  material  being  supplemented  by  observations  made  on 
the  living  polyps  elsewhere. 

Before  proceeding  with  the  description  of  the  species  some  remarks  are  neces- 
sary upon  the  great  changes  whitrh  the  classification  of  the  Actiniaria  is  at  present 
undergoing.  All  the  most  recent  researches  on  their  anatomy  and  development 
indicate  that  the  Actinians  are  divisible  into  three  main  groups — C'erianthecB,  Zoan- 
them,  and  Hexactiniasy^anA  representatives  of  all  these  occur  in  the  present  collection. 
The  subdivision  is  based  upon  the  method  of  increase  of  the  mesenteries  beyond  the 
primary  pairs,  the  order  being  fundamentally  different  In  the  three  groups,  and 
leading  to  adult  conditions  of  the  highest  significance  in  Actinozoan  moipholc^y. 
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Although  the  developmental  evidence  u  not  altogether  complete,  all  the  facts 
we  po»«jess  point  to  the  conclusion  that  the  primary  iiix  pairs  of  mesenteries  (Protoc- 
nemes)  arise  practically  In  the  same  manner  throughout  the  HexactinuBSmA  Zoanth&B, 
that  is,  as  bilateral  pairs  (a  corresponding^  mesentery  on  each  side  of  the  principal 
axis),  first  toward  one  aspect  of  the  polyp,  then  toward  the  other.  In  the  Cerianth&e 
only  four  of  the  six  pairs  of  protocnemes  seem  to  be  developed;  the  fifth  and  sixth 
pairs,  which  often  renmin  incomplete  in  other  AotinieB^  perhaps  never  appear. 
According  to  van  Beneden  (1897),  however,  the  development  of  the  primary  mes- 
enteries in  the  Ceriantk&je  doas  not  admit  of  coaiparison  with  that  in  the  two  other 
groups. 

In  the  three  divisions  the  later  mesenteries  (Metacnemes)  are  added  in  a  mantier 
differing  altogether  from  that  followed  by  the  primary  mesenteries,  the  method 
varying  in  each  of  the  three  groups.  In  the  CeriiinthecE  they  continue  to  arise  as 
bilateral  pairs  at  what  has  been  regarded  as  the  dorsal  aspect  of  the  polyp;  in  the 
ZoanthecB  they  are  added  as  unilateral  pairs  {that  is,  the  two  mesenteries  of  a  pair 
are  adjacent  on  one  side  of  the  axis)  at.  two  regions,  one  on  each  side  of  the  sulcar 
directives,  each  pair  con.iisting  of  a  small  and  a  large  mesentery;  in  the  Ilexactinim 
new  mesenteries  t>eyond  the  protocnemes  appear  in  unilateral  paii-s,  within  the 
primary  exoeoelcs  of  the  protocnemes.  In  the  hwt  group  they  arise  either  simulta- 
neously or  in  successive  pairs  on  each  side,  the  succession  being  either  from  the 
dorsal  to  the  ventral  aspect  of  the  polyp  or  vice  versa.  The  mesenteries  and  other 
organs  of  the  Cerlantheie  and  ZoaTiih&v  preserve  in  the  adult  a  strong  bilateral ity, 
while  in  most  Jlexaciinue  they  usually  ultimately  attain  a  biradial  symmetry.  The 
separation  of  the  three  groups  is  accentuated  by  other  characters  given  in  their 
definitions,  but  the  order  of  appearance  of  the  metacnemes  and  their  disposition  in 
the  adult  are  the  characteristics  of  primary  importance.  The  bilateral  mesenterial 
an-angement  occurring  in  the  Oeriantkew  and  Zoanthece  i.s  representative  of  a  much 
more  ancient  type  of  Actinozoan  development  than  is  the  cyclic  plan  followed  by  the 
Ilexactinim.  The  characteristics  of  the  three  types  are  diagramniaticall}'  represented 
in  fig.  1,  on  the  text  plate  opposite. 

The  Edwardsi(E,  Ilahiainp&B,  I*rotactini<e,  and  others  have  been  proposed  as 
Actiniarian  tribes  of  equivalent  value  to  the  three  above  mentioned,  but  as  regards 
their  mesenteries  they  merely  exhibit  one  or  other  of  the  developmental  stages  of 
the  IlexactinicE,  without  introducing  any  new  type  of  mesenterial  sequence.  Any 
other  characters  possessed  by  them  are  only  of  subtribal  or  less  importance. 

Formerly  regarded  as  only  tribal  subdivisions  of  the  Actiniaria,  the  Ceriant/uxe, 
ZotinthecE,  and  llexoiCtiniM  have  now  been  raised  to  the  rank  of  Actinozoan  groups  of 
equivalent  value  to  those  of  the  AlcyoTiarm  and  Antipatkaria.  Carlgren  (18^8, 1900ffl) 
has  proposed  that  the  terms  Ceriantharia,  Zoantharia,  and  Actiniarta,  respectively, 
should  i'epla<:e  the  trilml  names  above  given.  Much  objection  is  to  be  taken  gainst 
using  the  old  familiar  and  more  comprehensive  names  Zoantliaria  and  Actiniaria  in 
such  a  restricted  manner,  but  rather  than  introduce  any  synonymous  terms  at  this 
critical  stage  of  growth  of  our  knowledge  of  the  relationships  of  the  Actinozoa  I 
have  adopted  them  in  the  present  paper,  though  convinced  tt^t  they  should  not  be 
ultimately  accepted. 
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&  HciacUutan  polyp.  The  Fdx  blUttral  paire  of  m 
ber«d  I  to  VI,  and  Indluated  by  thlfkcr  linee,  are  (ho  protocDcmes, 
Ihe  mth  and  BliUi  pnlis  being  as  yet  Incomplele;  pain  m,  HI  and 
TV.  TV,  leapectlvely,  reprcstnt  the  rentral  and  dorsal  dlrectivee.  In 
each  otthe  six  primary  cxooitIps  a  unilBUral  pairoFmeUcnemeAhui 
appeared,  the  eequence  being  bilalera],  and  from  the  dorsal  to  Ihe 
Tenlral  aspect  of  the  polyp.  At  a  laler  Mage  all  the  primary  me«cn- 
1f  rlva  become  complete,  and  form  a  flreC  cycle;  the  ali  pairs  within 
the  primary  exoccelefl  attain  practically  a  uniform  ^Ke,  and  constitute 
a  second  altemallnB  cycle.  Other  unilateral  pairs  may  arise  in  the 
ciooeles  between  the  members  of  the  flrat  and  second  cycles,  and 
give  rise  to  third,  fourth,  or  fltlh  alternating  cycleti.  Owing  to  the 
presence  of  directives  the  poljr*  attain  only  a  biradial  symmetry. 


Diagrammatic  representation  Of  mesenteries  in  a  brachyiyple 
Zonolhid.  Aa  in  previous  flgucc  the  thiclier  mCM'nlcriCK  numbered 
I  to  VI  ore  the  protocnemes.  The  fourth  (donwl  dlrtctlves),  Utih. 
and  sixth  pairs  arc  permanently  Incomplete,  except  In  the  Mocro- 
cncmlnffi,  where  the  dxth  pair  booomeii  complete.  The  melacncmcs 
are  all  developed  uithln  the  eioccflc  on  each  side  of  the  ventral 
dlT«i-tives,  and  are  arranged  In  unilali'nil  pnlrsconnlstlngofabrachy- 
cneme  and  a  mocrociieroe.  The  mesenteries  remain  acj-clie  and  the 
polyps  exhibit  bilateral  symmetry. 


KiG.  3 — Diagrammatic  arTatigemeot  of  the  mesenleries  in  OxionUiu*. 
The  lour  bilateral  pairs  represented  by  thicker  lines  have  generally . 
been  considered  to  correspond  with  Ihu  Edwordaian  mesenteries  (I 
to  IV)  of  Hcxactlnian  and  Zoanthld  polyps,  but  according  to  van 
Beneden  no  such  comparison  can  be  maintained.  New  mc«entcrles 
arc  added  as  bllatcrul  pairs  at  only  one  axial  region  o(  Hie  polyp. 
According  to  Carlgreu,  this  is  the  ventral  or  posterior  aspect.  The 
mesenteries  remain  acyclic  and  the  polyps  poastw  bilateral  sym- 


.— Diagrammatic  arrangement  nf 


B  Edwardsinn  pairs  ale 
aetlmes  arise  ai  bllatcra 
(heentociBle  o(  either  the  dorml  or  ventral  pairs 
in  the  figure  three  new  pairs  have  appearnl  witl 
directive  entnc<cle.  The  inesentericM  remain  ac] 
polyps  exhibit  bllalena  s]-mmetr>'. 


in  a  poln> 

airs  wllhin 

the  dorsal 

:e  and  the 
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E.  van  Beneden  (1897)  in  his  great  work,  "Lea  Anthozoaires  de  la  Plankton- 
Expedition,"  has  come  to  the  conclusion  that  the  Cerianthoria  should  be  entirely 
removed  from  among  the  Actinians,  as  generally  understood,  and  united  with  the 
AntipaihaHa  to  form  a  single  group,  Cerianiipaiharia.  In  a  similar  manner  he 
unites  the  ActiniarUi  (restr.)  with  the  Madreporaria  under  the  term  Hexactiniaria. 
The  evidence  for  the  relationship  of  the  Ceriantharia  and  Aiiiipatharia  is  mainly 
embryological,  and  concerns  the  mode  of  origin  of  the  first  pairs  of  meueuteries  and 
their  associated  chambers. 

The  character  of  greatest  importance  among  the  Ceriantharia  is  the  appearance 
of  the  metacnemes  in  bilat«ral  pairs  at  only  one  region  of  the  polyp.  Since  the 
publication  of  van  Beneden's  work  I  have  found  that  a  somewhat  similar  method  of 
mesenterial  increase  is  followed  by  the  coral  Pontes  (1900),  the  other  character^  of 
which  undoubtedly  mark  it  out  as  a  Hexactiniarian.  The  mesenteries  beyond  the 
primary  six  pairs  appear  in  bilatei-al  pail's  within  the  entoccele  of  either  the  dorsal  or 
ventral  pair  of  directives  (fig.  4,  plate  A).  This  discoveiy  must  be  considered  as 
modifying  in  some  degree  the  strong  separation  froiu  the  Actiniaria  which  van 
Beneden  has  tried  to  establish  for  the  Ceriantharia. 

The  arrangement  proposed  by  van  Beneden  (p.  182)  is  as  follows: 


Zoantheffi.] 

Zoftiithactiniaria 

■„„„.,„.-.... 

|Mailreporaria. 

(Actiniaria. 

Anthozoa=8cyphozo(i . 

Octactiniaria. 

Ceriantipatharia 

'"lAntipattmrift. 

Hydrozoa. 

ScyphactiDJarifi.. 

.  Scyphomedusa. 
RugoBa. 

As  the  report  Vas  approaching  completion  I  received  the  valuable  paper  "Osta- 
frikanischc  Actinien,"  i900«.  by  Dr.  Oskar  Carigren.  As  a  contribution  to  the 
systematic  study  of  the  Actiniw  the  work  is  of  great  importAnce,  and  calls  for  lengthy 
notice,  especially  as  many  of  the  present  West  Indian  species  are  therein  referred  to. 
The  author  introduces  a  classitication  of  the  Actiniaria  {TIexactinice)  toward  which 
he  has  been  working  for  some  time,  the  fundaniental  features  of  which  are  different 
from  those  hitheito  accepted.  In  their  systematic  studies  the  earlier  a<'tinologists 
had  to  content  themselves  mainly  with  extei'nal  characters.  Gosse's  "British  Sea- 
Anemoues"  and  Andres'  "  Le  Attinie"  are  classic  examples  of  this  type.  After  the 
introduction  by  the  brothera  Hertwig  (1879,  188*2),  about  twenty  years  ago,  of  ana- 
tomical and  histological  methods  of  study,  in  which  they  were  followed  hy  Haddon, 
McMurrich,  and  others,  the  classification  of  the  Actiniaria  was  founded  upon  the  com- 
bination of  external  and  anatomical  characters.  Among  the  former  were  included  the 
arrangement  and  number  of  the  tentacles,  the  nature  of  the  column-wall,  etc.,  and 
among  the  anatomical  chai'acters  the  arrangement  of  the  mesenteries,  the  musculature, 
and  the  gonads.  Carigren  now  goes  still  deeper  and,  for  the  primary  subdivisions, 
subordinates  these  more  obvious  features  to  histological  details,  the  principal  of  which 
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is  the  presence  or  absence  of  a  longitudinal  ectodermal  musculature  on  the  column- 
wall.  With  this  appears  to  be  often  a-ssociatcd  the  presence  of  a  columnar  ectodermal 
nerve  layer,  the  absence  of  a  bayilar  muscle,  and  a  weak  parieto-basilar;  likewise  the 
absence  of  the  Flimmerstreifcn  or  ciliated  strealu  from  the  mesenterial  filament,  and 
the  gonidial  grooves  from  the  stomodieum.  Taxonomic  studies  of  the  ActinieE  may 
thus  be  said  to  have  passed  through  three  phases  in  the  endeavor  to  secure  a  mor- 
phological and  phylogenetic  system. 

Undoubtedly  the  l)est  arrangement  would  be  one  in  which  the  i-esutts  from  al 
three  soun^es  were  combined,  but  it  is  doubtful  if  more  than  an  approximation  to 
this  is  possible,  divergences  having  taken  place  along  many  different  lines,  often  in 
the  same  species.  Hence  the  great  difference  of  results  according  as  one  or  another 
feature  is  accorded  special  prominence  in  systematic  studies. 

Carlgren  commences  with  the  supposition  that  the  earliest  Actiniw  were  f  i-ee  and 
possessed  of  a  well-develoix^d  ectodermal  musculature  and  ganglion  layer '  thi-oughout 
the  body-wall  and  stomodreuni,  and  the  colunni-wall,  tentacle.s,  and  disk  were  much 
alike  in  structure.  The  int«nial  musculature  was  very  weak  or  absent,  and  the  mes- 
enterial filaments  possessed  only  a  single  median  lobe.  The  Flimmerstreifcn  or 
ciliated  streaks  and  gonidial  grooves  were  absent.  With  the  assumption  of  a  sed- 
entary habit  the  external  musculature  dilninishcd  in  importance,  the  internal  basilar, 
sphincter,  and  mesenterial  muscles  increasing,  while  the  ciliated  bands  and  gonidial 
grooves  appeared  to  strengthen  the  internal  circulation.  In  some  polyps  the  original 
ectodermal  columnar  musculatui-e  pei-sists  while  in  others  it  has  liecome  altogether 
lost,  though  it  remains  in  the  tentacles  and  disk.  Wherevei-  the  ectoderma!  mus- 
culature is  persi-stent  in  the  column-wall  Cai-lgrcn  would  consider  its  possc-isor  as 
a  primitive  type  and,  however  divergent  the  species  may  have  V>ecome  in  other 
directions,  would  classify  it  along  with  polyps  in  which  the  same  structure  occurs. 

The  cIa.ssilication  followed  by  Carlgren  in  his  " Ostaf likanische  Actinien,"  with 
the  principal  chai-actei-s  in  each  sul)divisi(m  of  the  Actttimria,  is  as  follows: 

II.    ACTISIARIA. 

A.  Tribt  ProlniilAnE.    Apllnlarin  wlUi  ■  1uU)|itudlnil  diiuicuIilIiiiv  Hiid  gsnKllon  layer  In  Ihe  column- vail  and  iiauaUy  In 

Ihe  Bloinodicuin;  btmilar  miwcli-  alHwnl:  Hiamcnw  luually  nithont  ciliated  Btreak:    without  acoiKla.  maislnnl 
s|ihenilCT.  and  drii'lldp";  KplilncUT  mUM'lc  cltlier  abiH-iit  or  very  weak,  and  nl ways  endndcnnnl. 

1.  Stiblrlbc  PnABfUuiuo'.    frotaiilhtic  with  mily  one  iciilarlc  In  each  radtal  rhambi'r. 

2,  Subtribe  I'niliu-lirliii'Uirti/liHir,    PnttanthciE  with  mon-  Ihan  oiw  lontoclo  ill  »>niv  nf  the  radial  chanibcni. 

B,  Tribe  A'lffl'"'"*''*'-    Antluiarlft  In  which  the  column-wall  and  UHUally  the  stnmoditum  nro  rlcvoirt  n(  a  lotntltudliutl 

mufmnlaliire  and  ganglion  layer.    Basilar  miurli' and  <'i]laledMrealut»iiBll}'  pregcnl. 
1.  Subtribe  .^rilninir.    Nyiianlhaic  with  Ihe  tenlw^lesarranKcdlnaUemattngeydeti,  nal  in  ndial  aeiir^i.    Kach  radlnt 

oliainber  with  only  one  tentacle. 
I.  SubtrllK  mielu^arlylliiir.    KynnnlheiE  In  which  alt  or  pari  ol  the  Icnlacles  an  arranged  In  radlul  ravrn  or  groups: 

all  or  port  of  (lie  radial  chambers  bear  more  than  one  tentaclo, 

III.     ZOANTIIARIA. 

larval,  Iree-swIniiaInK  M«f:v  of  many  anemones  and  coralB.  Mc^Murricli  (ISBl,  p.  317)  has  described  such  In  the  larva  of 
Khodaetu  tatuii-llioniar.  and  I  have  tonnd  a  mimcwhal  similar  condition  In  the  larva  ot  Ijiyraiiia  eoraUtgen*  (1899).  Alw 
In  the  Inrvc  ul  the  Madrcpiimrlans  Fitrla  fiiigam.  Itopliyllia  dipnuva.  and  Aijaiiiui  nanrifUa  I  have  discovered  a  well- 
developed  aboral  nervous  layer.  Prolwbly  the  formation  represents  purl  o(  an  Bboral  »eniie-OTgan  and  dlsappean 
on  (liatlon,  the  larva  settling  by  thai  extremily.  I  am  not  prupan-d  to  say  if  11  haa  any  phylogerietle  alKnlflcsnce. 
No  ectoilcrmar muscle  fibers  have  been  diMlngulsbcd  In  the  lorvie.  IhonahoDCarlgreh'sasiminpllon  they  may  be  expeclcil 
to  occur. 
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The  ProtantlufE  will  thus  indude  Actinians  which  huvft  retained  their  piimi- 
tive  histological  and  iinatoniic-nl  structure,  wholly  irrespective  of  modification  along 
other  directions,  while  the  Nynanthem  will  einhi-ac©  forms  more  highly  developed 
as  to  their  histology,  anatomy,  and  extei-nal  characteristics.  Included  under  the 
formerare  representatives  from  each  of  the  two  great  diviaions,  ActininvB  and  SticJw- 
dacfylm<B.' 

With  the  great  pix>gi'e3s  which  has  been  made  in  the  morphological  atudy  of 
the  Z(Hint/taria  (using  the  term  in  its  usually  accepted  sense)  within  the  last  two 
decades,  students  of  the  group  are  in  a  lietter  position  than  they  formerly  were  for 
estimating  which  of  the  polypul  charactera  are  really  of  phj'logenetic  importance 
and  should  therefore  Iw  seized  upon  for  the  purpose  of  erecting  a  classification 
which  will  show  their  tmc  relationships.  Writers  such  as  McMurricb  (1898,  pi^ 
229),  Haddon  {18!t8,  page  411),  and  van  Beneden  (1897,  p^e  153)  are  disposed  to 
regard  the  ectodermal  columnar  musculature  as  ancestral,  and  the  forms  in  which 
it  occui-s  as  the  lowest  membei-s  of  their  own  particular  group,  but  they  are  not 
prepared  to  accord  to  it  the  importance  of  making  it  the  one  character  upon  which 
the  grouping  should  l>e  determined,  to  the  exclusion  of  later  divei^nces.  It  is 
rather  regarded  as  a  chai-acter  which,  sporadically,  as  it  were,  may  appear  in  any 
group,  the  various  species  possessing  it  not  necessarily  representing  a  homogeneous 
or  natural  asseigblage. 

No  one  doubts  that  the  forms  in  which  the  columnar  ectodermal  muscle  and 
nei-ve  layers  are  a.s.sociat«<l  with  the  absence  of  the  basilar  uuiscle,  a  weak  parieto- 
basilar  muscle,  absence  of  the  ciliated  streak  and  gonidial  grooves  are  more  primi- 
tive than  forms  in  which  the  muscle  and  nerve  layers  are  alwent,  but  it  is  doubtful 
as  to  how  far  their  possessoi's  represent  a  homogeneous  gi-oup  to  l»o  separated 
frera  others.  To  my  mind  they  represent  the  luost  primitive  member^;  of  vai-ious 
divergent  groups,  rather  than  a  group  to  themselves.  To  separate  them  as  a  whole 
from  otbei-s  would  be  to  neglect  the  fact;*  of  their  subsequent  development  from  the 
primitive  tyi)e. 

At  the  outjict  we  are  confronted  with  the  fiu't  that  Actinians  have  evolved  in 
complexity  of  stnicture  along  many  different  directions.  In  addition  to  that  of  the 
mesenterial  plan  there  are  divei^nces  in  the  tentacular  s^'stem,  the  musculature,  the 
column-wall,  as  well  as  in  many  minor  characters.  Following  Cai"lgren's  proposals, 
Actinians  which  retain  cerljiin  primary  characteristics  will  l>e  grouped  together, 
however  divergent  they  maj'  have  othenvise  become.    Carigren  replies  that  .structures 

'In  coiinccllun  »itb  ihc  Hinictural  vHrlatlon  exhibited  by  Ihe  JrtiinViriOai.'uuipiirlnuii  withthepolypHoribc  closely 
Hilled  Madrtporarla  In  inaliurtWc.  Sotnrin  I  have  ol)«erT«]  lu  Ihe  OMinie  of  an  exainln»Hoii  iit  Ihu  mil  lisiuciiol  over 
twenlyspecIeBoI  Went  Indinri  cnralB  thi'ru  arc  no  certain  indlrstlonx  nf  a  columiiar  PctodennBl  muaciilature  and  fmnitllOD 
Inyer,  though  suoh  occur  lu  tbc  tentacle*  mid  dl>k.  True  gonidial  gtmvrsnrc  nlwaj-H  Hbncnt  fniin  the  stomodieum.  The 
mesenterial  niamciKii  are  Invariably  Curmrd  of  only  a  single  median  lobe,  no  lateral  lobes  with  ciliated  bands  being 
developed.  The  internal  miinciilatnre  la  everywhere  very  wcali,  and  the  ephlnrtcr  remalnii  ciidodcrmAl:  ineK^ilce^ 
plaltings  are  rarely  formed  tor  Ihc  nuppurl  of  (be  parlclo-baidlaT  muscles,  and  bafllar  nnuwlea  are  absent.  Marginal 
^iheniles  and  cine  lldes  have  notbeen  met  with;  mesenterial  fllaracnlji  are  freely  exlnidedlhrinigh  any  part  ol  Ihciiiluran- 
wall  and  disk,  bntat  no  part  uf  their  course  arc  they  Independent  of  mesenterial  attarhmont.  and  hence  are  not  true 
acontla.  The  Uailrcporaria  are  therefore  at  pratllcally  the  same  phyloRenetlc  level  an  the  Artlalarla  whlc^h  Carigren 
Includes  within  the  PriManllitx.  except  an  rcgurds  the  apparent  absence  of  Ihe  colninnar  ectodenaul  tniiseulatiirc  and 
ganglion  layer. 
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such  as  evtiginationB  of  the  column-wall  {AliclMke,''  Bunodomma,  1900a,  pp.  13,  28), 
and  a  strong  constricted  sphincter  muscle  (e.  g,,  SudchactU^  Actinoporua,  p.  118) 
may  appear  in  any  group,  and  that  their  occurrence  does  not  aeceasarily  imply 
any  relationship  in  the  forms  possessing  them.  Undoubtedly  this  is  in  the  niain 
correct  when  isolated  structures  only  are  considered,  but  the  classificatioDs  hitherto 
have  been  founded  more  upon  a  combination  of  features,  and  the  greater  the  number 
which  can  be  shown  to  t^ee  the  more  likely  are  the  forms  to  be  closely  related. 
Just  as  isolated  characteristics  may  denote  no  natural  relationships  between  their 
possessors,  so  certain  primaty  characteristics  may  be  retained  by  different  species 
whose  other  features  show  them  to  be  widely  separated.  It  is  really  a  question  of 
determining  which  characters  are  homoplastic  and  which  are  homogenetic. 

By  adopting  the  course  proposed  by  Carlgren  it  is  evident  that  a  duplication  of 
groups  within  the  two  sections,  Protanthew  and  Nynantfu-m.  must  arise.  Within  the 
Protanthew  may  be  species  which  have  evolved  in  practically  all  directions  known  to 
actinologists,  and  also  in  the  section  in  which  the  ectodermal  musculature  is  lost  will 
be  forms  modified  along  exactly  similar  lines.  This  is  at  once  evident  in  the  necessity 
for  the  subdivision  of  the  hitherto  shai'ply  defined  Stichodaci^h'tuB.  Tentacular  dis- 
position becomes  subordinated  to  histological  details.  Though  most  students  would 
probably  admit  that  the  old  trilw  Stic/todactyfitUE  includes  polj-phyletie  groupH,  yet 
to  remove  its  simplest  members  seems  to  render  impossible  any  natural  arrangement. 

I  am  also  of  opinion  that  once  its  importance  is  fully  recognized,  the  ectodermal 
columnar  musculature  will  be  found  in  forms  in  which  it  has  hitherto  been  over- 
looked. Except  where  maceration  of  fresh  material  can  be  resorted  to  it  will  be 
difficult  to  deteimine  with  certainty  ibii  presence  or  absence.  Thus  in  sections  of  the 
column-wall  of  G»yn.acti«,  Actinotryx,  Acitfiopi>m«,aadI*kyiiianihv«,IhtiVfi  described 
appearances  which  would  generally  be  assumed  to  indicate  a  weak  muscle  layer,  but 
which,  aticording  to  Carlgren,  may  be  only  the  swollen  ends  of  the  supporting  cells. 
I  have  not  since  had  the  opportunity  of  proving  by  means  of  maceration  of  fresh 
tissues  whether  the  appeai-ances  described  are  actually  referable  to  the  presence  of 
muscle  fibrils  or  not,  but  considering  the  importance  which  is  now  attached  to  the 
question,  and  the  possibility  of  the  appearances  being  otherwise  explained,  I  have  in 
the  present  paper  refrained  from  further  reference  to  the  genera  in  this  connection. 

Until  the  extent  of  the  occurrence  of  the  columnar  ectodermal  musculature  and 
its  association  with  other  features  have  been  more  fully  ascertained,  it  seems  to  me 
hazardous  to  break  up,  on  its  account,  long-established  systems  of  classification. 
Wheixt  forms  have  developed  along  similar  lines  from  some  ancestor  it  is  more 
logical  that  they  should  be  associated  than  that  species  should  be  kept  together 
merely  because  they  retain  one  or  more  ancestral  characters.  The  combination  of 
characters,  both  primitive  and  evolved,  should  be  taken  into  account;  the  .selection 
of  only  one  would  give  an  artificial  character  to  any  group. 

'  Tbe  lamllj'  Allfiidat  it  elianicterizcd  by  a  weak  muvulBturi'  and  the  column  potsewlng  tdmple  or  Fomplei  holloir 
evisiDBtloDB.  Tb«  genua  Aunnifriivrii,  In  which  I  first  sKceilalned  (IKBT)  tbe  prvsfnce  ot  an  cclodermal  mlumUBr 
mOBOUlaturo.  will,  according  to  Carlgren,  ba'vc  to  be  removeil  to  Ihe  PialimtkeK  along  wltb  another  repremnUMive. 
TAaumo'^.  In  my  deflcription  of  the  two  species  of  the  genus  Bunotltoptit  I  had  Dot  realised  tbe  Importuiec  which  thte 
charaeler  has  now  asmmed.  norot  the  other  tea(ur«t  ainaelated  wUh  l(.  and  therefore  the  avcount  Is  iDHimplcle  in  Kreial 
easentlal  details.  Tbe  columnar  ectodermal  musculature  In  Btfanlenpiit  Is  strongly  developed  on  delicate  meangloal 
plalUng",  and  Ihe  nerve  layer  In  also  verj-  clearlj-  Indicated.  The  fllomndwal  ei'lodenn  likewise  dtaplaj-s  a  muscular  and 
nervous  layer.  No  gonldial  grooToi  occur  and  the  Internal  muwulaturc  is  very  weak,  the  Rpbinrler  being  of  tbe  dilTiiw 
endodermal  type.  The  patfelo-baallar  le  very  feeble,  and  basilar  tniiM'les  are  absent,  but  a  well -developed  lenbM'Ulor 
sphlneier  Is  present.    Assorlated  with  these,  however,  are  dilated  streaksou  trilobed  meBculerial  HlamenU. 

Thiis  Ihe  genus  agieus  In  Ihe  main  witli  Carlgren'HcleHniticin  of  thi- tribe  JYulanlliar. 
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LIST   OF   SPECIES. 


Ckriantbaria. 

Family  Cerianlhidtc. 
Cerianthus,  sp.? 

ZOANTHABIA. 

Family  Zoanlkidte. 
Subfamily  Brtichj/cnemitue. 

Zoanlhiit  pulrkeUta   (DuchaSBaing    < 

Micbelotti). 
ZoaTtthat  todatut  Lesiieur. 
ItoMTus  dacKamaingi  (Anilree). 
Frotopahfihoa  variabilis  (Duerden). 
Palythoa     caribaa    ( Duchassaiiig     i 
Michelotti). 

ACTIMABIA. 

Order  honsmie.. 

Family  PhyUaetidie. 

Aderaetis  expan»a  Ihienittn. 


AcTiN  I  ARi  A — Continued. 

Order  Acti(jin.« — Continued. 
Family  BunodiKtida. 

Bunodotwna  gramdifera  (Leeoear). 
Banodotoma  tpbemlaUi,  n.  ep. 
Family  Sagarlldx. 
Subfamily  AipUadrur. 

Aiptatm annviala  (Leaueur). 
Subfamily  Mttridinm. 

Caliiatrlit  truvlor  ( Leeueur). 
Order  Stichodactvlik^. 
Suborder  HomodactvlinjK. 
Family  StoichacHiUe. 

.SlotoAiKtui  heiianthut  (GIKb). 
Suborder  Hctkrodactylin*. 
Family  PhymanOtidx. 

Phymimtkttg  cruciftr  (Lesueor). 


tlST  OF  SPECIES  ARRANGED  ACCORDING  TO  LOCALITIES. 

MavauOkz  Habbor.— QffluM'tia  Irirolor  (Lea.);  Xomtlhus  nocialut  (Lee.);  ZonjiUiwi  pulektUvt  (Ehich.  & 

Mich.). 
Act- AmhL/t.  — Bunodotoma granulifera  (Lea.);  Zoanlkut pvirJieUiu  (Duch.  &Mich.). 
San  Juan  Habdor.  —  Bunodoeoma  granultfera  (Lee.). 
PuBBTTO  Rbau — Atteraetit  erjwiiwi  (Duerd. ). 
GuAKiCA    Bay.  —  AipUuia   annalala   (Les.);    -Sloichiu^    litlianthug    (Ell.)i    Zoanlkiu  nociatm   (Lee.); 

Cerianlhut,  ap.  ? 
Arroyo. — Sloirfuicti»  helianthwi  (Ell. ) ;  Bunodosiyma  xphfralaia,  n.  sp. . 
Anovo. — fioiehactig  heliaiilhus  (Ell.). 
Plava  db  Ponce  Rbbp. — Aiplatia  anmdnbi  (Lee.);  Bunodommn  ffmnalifem  (Lea.);  A»lfraiiit e.rpan»a 

(Duenl.);   Phymim^iui  rnuji/er  (Lee.);   Z/nrilhut  pulcfieUtu  (Uuch.  A   Mich.);    Pnlylhoa  mribira 

Ihich.  &  Midi. 
Enbbnada  IIonoa,  Gri.KBRA. — Aiplatia nnmiliil'i  (Lee.);  AtlfntrlitfxpiiniinThKrd.;  fSmchadis Mianthu* 

(Ell.);  Xoanllatg  mrialia  Lea. 
Fajardo.— Stoicftoi.-ii*  MiavthuK  (Ell.) 
Hi'CARSa. — Banodotoma  gramdijera   (Lee.);   Prolopalythoa   itiri'ibllit    (Duerd,);    Iiaunu   diKhatsaingi 

(Andres). 

CERIANTHARIA. 

Family  CEKIAN'THID^  Milne  Edwards  &  Haime. 

0«nai  CEBIAITTE1I8  D«ll«  Chl«j«. 

Cerianthus  sp.  f 

Amonfc  the  Porto  Bican  colleetiona  is  a  single  specimen  of  a  OriantAu*.  The  lower  extremity  is 
torn  and  the  column  is  slit  open  for  the  greater  part  of  its  length.  The  length  is  now  6.5  cm.  and 
the  diameter  1  cm.;  38  tentacles  occur  in  the  outermost  cycle  and  35  in  the  inner.  From  the  external 
characteis  alone  I  considered  that  the  fonn  might  be  the  well-known  CmaTtMiu  nmericanua  L.  Agaasiz, 
of  the  Carolina  coasta.     A  comparison  of  its  hietolt^y,  however,  with  that  briefly  given  by  McMurricb 
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(1S90)  of  C.  amenacam*  ahowa  certain  divergencee,  whi^  make  me  hesitate  in  r^arding  it  aa  this 
Bpeciee.  Without  a  thorougl)  comparison  of  the  two  side  by  side  it  would  be  liazanloue  to  establinb 
the  Porto  Rivan  representative  as  a  new  species.  I  have  since  been  endeavoring  Ui  wecure  speciinenB 
of  the  Carolina  apecien  fur  comparison,  but  so  tar  without  Huccess.  I  therefore  defer  the  description 
of  the  present  specimen  until  its  distinctness  or  otherwixe  can  be  eetal>liBhed.  Both  McMnrrich  and 
II.  V.  Wilson  have  obtained  at  Naesaii,  Bahama  Islanils,  larvie  of  a  CerinnthvA,  which  may  perhaps 
have  been  derived  from  polyps  of  the  some  species  as  the  Porto  Rican  eiiauiplee.  I  have  never  met 
with  H  Ctnanthiu  around  Jamaica. 

ZOANTHARIA  (restr.). 


Actino/oa  in  which  six  primary'  niesenteriee  (protocnemee)  arise  bilaterally.  The  ventral  or 
Bulcar  directives  liecume  complete,  the  dorsal  or  suU^ular  directives  and  the  sulcar  moiety  of  the 
protocneniic  dorso-lat«ral  pairs  remain  incomplete,  while  the  euk»r  moiety  of  the  ventro-lateral  pair 
is  incomplete  in  one  group  {Rrachjinieminm)  and  complete  in  another  {Mm-nHiicnxbur).  Additional 
mesenteries  (nietacnemea)  arise  indei^ndently  (i.  e.  neither  in  pairs  nor  symmetrically  on  each  side) 
within  the  exociifle  on  each  side  of  the  sulcar  directives,  and  become  arranged  in  unilateral  pairs, 
constituted  of  an  incomplete  and  a  complete  moiety. 

Only  the  perfectinesenteriesarefertileand  bear  mesenterial  lilamente  with  both  glandular  streaks 
and  ciliated  bands.  A  single  aiil(»r  gonidial  groove  is  present.  The  ectoderm  of  the  <!ohimn-wall 
iti  devoid  of  a  muscle  SJid  ganglion  layer,  and  the  mesogloea  is  traversed  by  irr^uiarly  btunching 
ectodermal  canals  or  by  scaltered  groups  of  cells.  The  body-wall  is  usually  incrusted  with  foreign 
particles.  The  polyps  are  generally  grouped  in  coloniei'  connecteil  by  a  ctenenchyme,  the  ciclenteron 
of  each  polyp  communicating  with  that  of  the  other  members  of  the  colony  by  means  of  ba«al 
endodenual  i'anal& 

1  have  already  given  the  reasons  for  which  the  tribe  ZoanOifie  has  been  erected  into  an  Anthosoan 
division  equivalent  to  the  Ceriantharia,  Actiniaria,  Alcyonaria,  etc  It  includes  only  one  ^uily, 
which  therefore  carries  with  it  the  definition  of  the  order.  It  is  of  interest  to  note  that  though 
filaments  <lo  not  occur  on  the  imperfect  mesenteries  of  adult  Zoanthids  yet  McMurrich  (1899)  has 
found  the  glandular  streak  to  be  ])re»;e[it  on  the  V  and  VI  developmental  i>airs  in  egg  embryos,  as 
well  as  indications  of  the  filament  in  the  micro-direclJves,  all  of  which  never  reach  the  alomodipum. 

The  mesenterial  arrangement  characteristic  of  the  Zmnlharia  (reetr.)  suggests  in  many  waj's  the 
mesenterial  sequence  which  must  have  )>een  followed  by  the  polyps  which  proiliu^ed  certain  type«  of 
Palieozoic  corals.  The  formation  of  the  laliareoias  septa  in  corals  is  found  to  conform  very  closely 
with  that  of  the  mesenteries,  both  as  to  order  of  appearance  and  adult  arransernent,  just  as  do  the 
tentacles.  In  the  Palicozoic  {amity  Xaphrenlidir  the  septa  are  disposed  piniiately  with  regard  ti>  two 
primary  axial  septa,  the  "main"  and  "counter"  septa  of  palwontologists,  and  two  other  jirimary  septa, 
the  lateral  or  "alar"  septa,  can  also  lie  distinguished.  If  the  mesenterial  plan  of  theiCoanthid  repre- 
sented in  fig.  2,  plate  A,  be  i»m pared  with  the  septal  plan  of  a  Zaphrentoid  coral,  such  as  fllrej)U:lasnui,  it 
will  be  seen  how  very  closely  the  mesenterial  spaces  of  the  former  correspond  with  the  septal  scheme 
in  the  latter.  From  the  known  rclationshi[)3  of  the  soft  parts  of  a  coral  to  the  hard  parts  there  is  the 
greatest  suggestiveness  in  the  primary  mesenterial  plan  of  a  Zoanthid  to  "main,"  "counter,"  and 
"alar"  septa,  while  a  pinnate  addition  of  the  later  mesenlerieB  is  chamcteristic  of  the  ventral  aspect, 
which  would  correspond  with  the  pinnate  septa  in  the  counter  quadrant  of  the  Zaphrentoid. 

The  septal  plan  of  fUrqilelnima  as  given  by  Knnth,  and  in  the  palieontologit^l  text-books  of 
Zittel  and  Nicholson,  indicates  that  the  mesenteries  were  aitded  in  the  primary  exooclic  chamber  on 
each  side  of  one  of  the  pairs  of  dirci'tives.  juirt  as  in  the  Zoanthidir;  but  in  the  fossil  coral  another 
similar  scries  of  mesenteries  appeared  in  the  next  primarj'  exooele  on  eac^h  side.  In  mo<Iem  Zoan- 
thids only  two  exociBlic  regions  of  active  growth  persist  beyond  the  jiroto^inemic  stage,  but  in  the 
estinct  Zaphrentoids  there  were  four.  The  mtwn,  (»unter,  ami  alar  septa  are  the  septa  formed  within 
the  primary  entocojlic  chambers.     Where  mesenterial   increase  is  simply  bilateral   at  one  r^on 
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within  an  axial  eiiluwiele,  as  in  PoriUx  ami  Gmanlkm,  no  principal  axial  eeptmn  would  be  produced, 
but  Buch  ia  provided  for  in  polype  built  upon  the  Zoanthid  tyjie.' 

Family  ZOANTHID^  Dana. 
Willi  definition  of  order. 

SubfamUy  BRACUYCNBMINiG  Hadd.  &  Shackl. 

Zoantharia  in  which  the  eiilcar  element  of  the  protocneuiic  sulco-laterol  {>air  of  meaenteriee  is 
imperfect 

The  above  definition  with  regard  to  the  Hiilcar  element  of  the  sulco-laleral  pair  being  imperfect  - 
is  not  invariably  true  for  all  the  individuals  of  a  epecies.  .  For  in  all  the  genera,  except  Sphenoput, 
included  within  the  subfainily,  polype  have  been  met  with  in  which  the  mesentery  referred  to  is 
perfect.  In  the  paper  on  the  Jamaican  Zoantherr  I  have  recorded  that  a  specimen  of  Qemmaria  variablit 
Duerden  presented  the  normal  brachycnemic  arrangement  on  one  side  and  the  macrocnemic  on  the 
other.  In  a  colony  of  Palylhoa  mammUlma  Ellis  &  Solander,  one  polyp  was  brachycnemic  on  the 
right  and  macrocnemic  on  the  left  side;  and  in  another  polyp  from  the  same  colony  the  brat^hyenemic 
condition  was  on  the  left  aide  and  the  macrocnemic  on  the  right.  Similar  combinations  o£  the  micro- 
type  were  found  in  Palylhoa  caribxi  Duthaaaaing  &  MichetottJ,  but  one  polyp  was  altogether  macro- 
typic  on  both  si<Iea,  in  place  of  the  normal  hrachytype.  In  the  course  of  the  prc^ient  investigations  a 
polyp  of  Zoanlhug  sociable  waa  found  which  was  brachycnemic  on  the  left  side  and  macroi^nemic  on  the 
right  (fig.  16);  and  Carlgren  (1896,  pi.  viii,  fig.  6a)  among  other  irr^ularities  in  a  apeciee  of  Itanras 
found  a  polyp  which  was  macrocnemic  on  the  same  side.  Various  other  irregularitiea  in  the  mesen- 
terial arrangement  of  different  species  of  Zoanth ids  have  been  given  by  other  workers;  but  apparently 
very  rarely  is  there  an  actual  replacement  of  one  type  by  the  other,  as  in  the  cases  above  mentioned. 

The  numerous  instances  just  cited  are  sufficient  to  indicate  that  the  macrocnemic  or  brachy- 
cnemic type  of  mesenterial  arrangement  in  the  ZoarUhidm  is  not  so  fixed  as  has  been  supposed,  that  in 
the  same  polyp  both  types  may  occur  on  different  sides,  or  even  the  entire  macrocnemic  arrangement 
may  appear  in  place  of  the  brachycnemic.  Still,  by  far  the  majority  of  polyjis  of  any  species  exhibit 
the  normal  order  established  by  Hertwig,  Erdmann,  and  others  for  the  particular  genus,  and  the 
exceptions  now  and  again  met  with  should  not  be  allowed  U>  diminish  the  taxonomic  value  of  the  two 
subfamilies.  Ot  six  polyps  of  the  Porto  Rican  7..  sodatia  examined,  only  the  one  represented  by  the 
transverse  section  in  fig.  16  showed  any  departure  from  the  established  order,  and  the  many  Jamaican 
polyps  examined  were  all  normal, 

Roule  (1900)  has  recently  auggeated  that  the  macrotypic  genera  Epizoanthu  axiA  Paraamnthvg 
should  disappear,  and  their  representatives,  along  with  those  of  Gemmaria,  become  united  in  the  , 
genus  Palylhoa,     He  goea  so  far  as  to  place  the  Gentnuina  gimffii  of  Ehichassung  &  Michelotti  under 
the  genua  Palylhoa,  tboi^fh  I  have  shown  (1898.  p.  372)  that  its  polyps,  like  those  ot  all  the  species 
of  Piirazoanlhu*,  are  macrocnemic  and  p06St«e  a  diffuse  endodermal  sphincter  muscle. 

Such  associations  aa  those  proposed  by  Roule  have  reference  mainly  to  the  external  appearance 
and  habit  of  the  colonies,  and  are  wholly  adverse  to  the  principles  of  classification  which  hitherto 
have  been  found  of  the  greatest  value  in  Actinian  studies. 

OenQB  ZOAHTHUB  Lamarck. 

Brachycnemic  ZiMnUiidie,  with  a  double  mesogloeal  sphincter  muscle.  The  body-wall  is  in- 
crusted;  the  et^Uxlerm  ia  usually  discontinuous;  well -developed  ectodermal  canal  system  in  the 
mesogl<ea;  moncecioua  or  dioecious.  Polyps  connected  by  a  thin  lamellar  ccenenchyme,  stolons,  or 
more  rarely  free. 


iSlnce  this  WM  written  I  have  t>etn  able  U.ahow  (Johns  Hopkins  Unlveraity  Circulars,  vol.  ixi, No.  l».Jiinu(iry.M02} 
rrom  ui  ciamlnallon  of  numerous  serial  sections  that  the  ptimar]'  septa  ot  (be  Rugose  coral.  LophophySum  pTcHftrtm 
(McChcmey),  are  heiameral  as  In  moilcm  eontlK,  Also  thai  the  later  sep(A  are  added  In  such  a  manner  as  to  leave  no 
<1oubt  that  the  mesenterial  sequence  bore  the  closest  rosemblanec  to  that  characterlsilc  of  living  Zoanthlds,  eiccpl  that 
In  Lophophyttian  new  mesenteHes  and  septa  were  added  within  four  primary  cxoccelic  chambers,  whereas  In  Zoanthfdsnew 
mesenteries  urine  in  only  two  «xac(Ellc  chamlHTs.  Kd'entZoanthldaboariDUch  the  some  rclatlouablp  to  the  PalECOioic 
Bugo«c  corals  wblcb  living  AuUnians  do  to  mudem  corals. 
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About  a  doEen  dUierent  coloniee  belonging  to  the  genuB  Zoanthiu  are  contained  in  the  Porto 
Rican  collection.  Externally  they  are  divisible  into  two  well-marked  groups:  (1)  Coloniea  poasesBed 
of  a  continaous  incrusting  cojnosarc,  from  which  Hraall  polyps  rise  as  mammiforcn  or  cylindrical 
upgrowths,  and  are  piscti»iliy  of  the  same  diameter  throughouL  (2)  Colonies  without  a  continuous 
incmsting  ccenosarc,  the  polype  fonning  irregular  clustere,  conaected  witli  one  another  and  with  for- 
eign debris  by  narrow  stolons,  flattened  citnoearcal  expannons,  or  growing  directly  from  one  another. 
In  these  the  individual  polype  are  mostly  club-shaped  aud  pedunculated,  but  they  uiay  be  cylindrical. 

The  repreaeatatives  of  the  genus  f!oanihui  are  very  variable  in  fonu,  dimensions,  number  of 
tentacles,  and  color,  according  to  the  conditions  under  which  they  are  living,  so  that  where  an  abun- 
dance of  material  is  available  it  becomes  very  difficult  to  secure  constant  and  atiecific  characters,  and 
thus  to  identify  the  different  typex  with  the  deeoriptione  of  other  workers. 

Verritl  in  a  recent  paper  (1900)  recognizes  ten  West  Indian  Hpecies,  includuig  those  from  the 
Bahamas  and  Bermudas.  Alreaily  many  synonymic  difficulties  have  l)een  introduced.  In  my 
account  of  the  Jamaican  Actiniaria  I  have  placed  the  colonies  with  a  continuous  incrusting  ciEnoearc 
nnder  Duchassaii^  &  Mlchelotti's  term,  MammUlifera  pxdckeUia,  a  form  which  these  authors  believed 
to  be  but  a  variety  of  the  M.  nyvipki-a:  of  Lesueur.  Externally  they  exhibit  no  diQerenuee  from  the 
Bahaman  specimens  which  McMurrich  lias  determined  as  M.  nymphea;  but  the  itphincter  muscle  of  the 
two  apparently  diflers  to  such  a  dt^ree  as  to  warrant  their  separation  as  distinct  epeciea.  Trans- 
verse and  longitudinal  sections  of  the  Porto  Rican  sjtecimens  of  the  iUanimillifera  type  exhibit  all  the 
chancteristicsof  the  Jamaican  specimens,  and  I  have  therefore  determined  them  as  XnanthtupaUiidiv:*. 

Verrill  (1900,  p.  666)  in  a  footnote  points  out  that  Lesueur  (1817,  p.  178)  was  evi<lently  in  error  in 
stating  that  the  tentacles  in  M.  auriintla  arc  26  to  30;  Lesueur's  transverse  »e<dion  of  the  same  species 
represents  61  mesenteries,  and  an  the  nunitier  of  tentacles  corresponds  with  the  number  of  mesenteries 
it  may  be  assumed  that  the  former  are  about  52  to  60.  As  McMurrich  distinguished  his  M,  nymphrie 
from  M.  auricula  miunly  on  the  tentacular  differences  it  is  clear  that  the  detenu i nations  of  McMurrich 
and  myself  become  very  difficult  of  com )>arison  with  theoriginal  types  of  Z.  aiiriciiUi,  Z.  ngmplum,  and 
Z.  pxUchelliu,  especially  considering  that  the  external  characters  u|X)n  which  alone  the  three  are 
foundetl  are  so-very  variable.  I  do  not  at  present  see  that  any  advantage  is  to  be  gained  by  attempting 
to  modify  the  synonymy  atreatly  adopte<l,  and  therefore  retain  Z.  putrhettmi  for  the  forms  above 
mentioned.  The  characters  as  exhibite^l  by  the  Jamaican  and  Porto  Hican  representatives  seem 
clearly  enough  defined  to  enable  them  to  be  rec<^ni7.ed  at  any  time. 

The  Jamaica  colonies  wiih  mostly  clavate,  pedunculated  p'>lypB,  irrt^larly  united  by  stolons, 
etc.,  I  previously  identified  as  the  Z.  Jioa-mnrintu  of  Duchassaing  &  Michelotti,  mainly  from  the 
description  which  McMurrich  gave  of  Bermutlan  specimens  identified  by  him  as  this  species.  Verrill, 
however,  has  placed  the  Z.  Jtim-marinus  of  McMurrich  under  his  new  species,  Z.  pnAeat,  and  the 
Jamaican  Z./os-marintu  as  a  doubtful  synonym  of  Z.socuUiu.  Judging  from  the  figure  of  the  sphincter 
otZ.  sodoJiM  which  McMurrich  (IH98)  has  recently  given  I  am  inclined  to  think  that  Verrilt'a  sujtgestion 
is  the  best  solution  of  the  present  difficulty.  There  is  nothing  in  Lesueur's  destTiption  of  Z.  mciatia, 
nor  in  the  more  detailed  study  given  by  McMurrich,  which  does  not  occur  in  the  specimens  1  have 
had  under  examination.  I  have  therefore  in  the  present  paper  placed  the  Jamaiian  Z.  ^o»-marinu*  as 
a  synonym  of  Z.  xxrintu*,  and  identify  the  Porto  Rican  specimens  as  this  spei:ies.  The  form  possessing 
about  36  tentacles,  which  Duchassaing  &  Micbelotti  describe  as  Z.  jtot-marin-HH,  has  therefore  yet  to  be 
rediscovered. 

It  is  regrettable  that  Verrill  has  not  given  a  figure  of  the  sphincter  muscle  of  hia  new  species, 
Z.  proteta;  for  amon^  the  external  characters  which  he  gives  there  are  none  which  may  not  occur  in 
the  species  already  recognized.  To  my  mind  the  validity  of  the  new  species  can  only  be  established 
by  showing  that  the  sphincter  possesses  a  characteristic  form,  or  that  some  other  constant  anatomical 
feature  occure. 

Zoantbua  pulchellus  (Duchassaiiig  A  Michelotti).    Pis.  II,  IV,  Figs.  2,  3,  14. 

ctMtchololll,  IB66,  p.  la?.  pi.  VI,  flg.  l(iin  vBrieU«Jf.  npniwHwrf). 
p,  atl.  pi.  VNQ,  fig.  S;  pi.  ivma,  figs.  S,  t. 

Exirmnl  cAarnrffrg.— The  polyps  are  erect,  cylindrical,  short  or  elongatetl,  thin-wslled,  smooth, 
usually  closely  arranged,  and  rise  from  a  thin,  tough,  incnisting  cienenchyme.  Where  widely  sepa- 
rated they  generally  appear  on  retraction  as  low  mammiform  prominences.    On  retraction  they  may 
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be  s  little  swollen  above  or  remain  of  the  same  diameter  throughout,  and  terminate  distsily  in  a 
roimded  or  slightly  conical  mannec;  a  central  aperture  remains,  from  which  miiiat^  <leticale  rapitular 
ridges.  On  partial  retraction  a  deep  groove  is  often  seen  dividing  the  capitulum  into  &n  inner  and  an 
outer  part,  but  this  becomaa  intumed  when  the  coiumn-wal!  ia  completely  infolded. 

Tlieteotacles  are  short,  di^tiform,  overhang  during  eif^naion,  and  are  arranged  in  two  alternating 
ruws  of  about  thirty  in  each.  The  nake<l  portion  of  the  disk  ia  depressed  below  the  tentacular  margin, 
smooth,  thin-walled,  and  exhibits  radiating  tines.  During  expansion  the  oral  cone  is  much  elevated, 
and  the  mouth  is  slit-like.  The  elomo'Ueal  groove  is  not  clearly  seen  in  living  polyps.  The  disk  and 
capitulum  become  greatly  enlarged  during  full  expansion,  eo  that  when  all  the  polyps  in  a  colony  ar« 
in  this  state  their  margins  are  in  contact,  and  the  mutual  pressure  produces  a  polygonal  oatline. 

The  cienenchyme  ia  smooth,  continuous,  lamellar,  and  adheres  closely  to  the  rocks  and  stones, 
following  the  various  irregularitjes  of  their  surface.  Occasionally  it  becomes  ribl>on-shaped,  when  the 
polyi^are  more  widely  separated. 

Thecolorof  the  lower  part  of  the  elongated  polype  is  pale  buff,  the  white  mesenterial  Unesshowlng 
through  the  partly  transparent  walls;  the  upper  part  is  olive  blue,  the  capitulum  being  a  little  lighter 
and  usually  exhibiting  green  radiaUng  lines.  The  tentacles  are  nearly  always  dark  brown,  bat  may 
be  green  or  olive.  The  disk  is  generally  a  bright  green,  with  lighter  ladiating  lines;  sometimes  it  is  a 
pale  green  or  yellow.  A  darker  triangular  area  often  extends  from  the  two  axial  extremities  of  the 
mouth,  and  sometimes  one  is  more  pronounced  than  the  other.  The  peristome  in  many  is  a  bright 
pink,  in  others  a  bright  green,  more  rarely  yellow.  The  stomodsum  sometimes  appears  green,  with 
white  radiating  lines  showing  through.  An  olive-brown  color  is  first  extracted  on  immersing  the 
colonies  in  alcohol,  and  the  polyps  become  a  uniform  green,  due  to  the  presence  of  numerous  sooxan- 
thellie  within  the  trndodermal  cellB. 

The  average  diameter  of  the  column  in  living  specimens  ia  6  mm. ;  the  diameter  of  the  capitulnm 
on  full  expansion  varies  from  8  to  10  mm.  The  length  of  tbe  column  is  variable,  depending  mostly 
upon  the  position  of  the  polyp  in  the  colony.  An  average  length  is  5  mm. ;  some  may  attain  a  length 
of  nearly  three  times  this,  while  the  mammiform  polype  may  extend  only  3  to  4  mm.  above  the  level  of 
the  c<imenchyme.  The  tentacles  are  from  2  to  3  mm.  in  length.  Colonies  are  often  met  with  from 
20  to  30  cm.  across. 

Analomy  and  IlUtologi/.— The  column-wall  is  protected  on  the  outside  by  a  subcuticle,  which  is 
partly  coated  with  a  layer  of  toreign  matter,  mostly  diatom  frtistules  and  fine  mud.  This  is  best  seen 
in  the  lower  part  of  the  polyp,  but  may  extend  nearly  the  whole  length.  The  ectoderm  is  very  narrow, 
and  its  ceils  have  lost  their  columnar  character  except  in  tbe  distal  r^on.  Below,  the  layer  is  largely 
vacuolated,  numerous  nuclei  occur,  and  the  protoplasm  is  arrat^ed  in  strands,  and  is  granular  and 
stains  deeply.  Connecting  mesoglteal  strands  pass  from  the  subcuticle  to  the  middle  layer,  the  ecto- 
derm appearing  aa  if  emiiedded  in  irregular  mesoglueat  chambers.  Toward  the  base  the  subcuticle  is 
better  developed  and  the  ectoderm  becomes  thinner. 

The  mesoglrea  is  thickest  in  the  region  of  the  capitulnm  and  also  toward  the  ccenenchyme.  It 
contains  isolated  connective-tiasne  cells,  and  fine  processes  are  seen  extending  from  the  ectoderm 
to  the  endoderm.  Cell-isletsalso  occur,  some  of  which  contain  dark,  grannlar  pigment  matter.  They 
are  largest  and  most  numerous  toward  the  endodermal  border,  where  they  sometimes  appear  aa 
forming  an  interrupted  encircling  sinus.  Often  acanal  occursopposite  the  insertion  of  each  mesentery. 
Vacuoles,  or  circular  epaccs  with  only  a  single  nucleus,  are  not  infrequent  in  the  mesoglcea  toward 
its  ectodermal  border,  and  the  niargin  is  not  always  well  defined. 

The  endoderm  is  a  very  narrow  layer  and  is  crowded  with  zooxanthellee  and  small  oval 
nematocysts.    On  its  mest^lteal  border  it  gives  rise  to  a  weak  musculature. 

The  osn^nchyme  contiuns  numerous  irregularly  distributed  canals  connecting  the  coelenteron 
of  one  polyp  with  tliat  of  others.  These  are  lined  with  a  strongly  cilated  endoderm,  and  possess  a 
weak  mnnculature. 

The  mesoglceal  sphincter  muscle  is  strongly  developed  and  consists  of  a  small  upper  or  distal  portion 
and  a  larger  lower  or  proximal  portion,  the  twoseparated  byadeep  groove  in  retracted  polyps  {fig-l4). 
The  upper  part  consists  of  a  number  of  small,  closely  arranged,  rather  elongated,  irre^lar  cavities, 
lined  by  muscle  fibers.  The  mesoglixal  spaces  in  the  lower  part  of  the  sphincter  are  also  very  closely 
arrangerl,  narrow,  and  at  the  broadest  part  extend  nearly  across  the  middle  layer.  Below,  the  muscle 
passes  toward  the  ecto<lermal  border  and  then  turns  inward,  terminating  in  a  number  of  small 
chambers  toward  the  endodermal  border  of  the  mesoglwa. 
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Bather  more  chambers  occnr  in  the  sphincter  here  represented  than  in  the  spliincter  already 
fi)(Uieil  in  tile  account  of  the  Jamaitsn  polyps,  and  they  are  more  clinely  arranged.  Still  the  sanie 
general  arrangement  is  preeentcil  in  l)oth;  a  certain  amount  of  individual  variation  is  to  be  expected. 
The  ectoderm  of  the  tentacles  it*  an  ordinary  cotumnarepitheliunt,  and  unlike  that  of  thecolumn- 
wal!  ie  devoid  of  any  cuticle  aiid  suljcuUcie.  Very  ainall  neiu8tooy«l«  occur  in  a  peripheral  zone,  and  a 
weak  longitudinal  muHCulature  on  Hn  inner  border.  The  meBoglaa  is  devoid  of  cell-islets,  and  the 
endoderm  is  f^reatly  thickened  in  r('tracte<l  examples,  leaving  scarcely  any  lumen  and  being  crowded 
with  zooxanthellte.     A  weak  drcular  endodermal  muscle  occut^ 

The  wall  of  the  disk  is  much  like  that  of  the  tentacles,  hut  nematoeystfl  are  not  so  numerous  in  the 
ectodenn,  and  the  endoderm  is  never  go  broad  a  layer.  NumerouH  cells  with  granular  protoplsran 
occur  in  the  raeeogl(ea,  especially  toward  its  ectodermal  border.  Both  the  endodermal  and  ectodermal 
mueculsturee  are  very  weak. 

The  stomodeeum  is  usually  greatly  elongated  in  transverse  seclions,  and  the  ectoderm  forms  about 
eight  deep  longitudinal  folds  on  each  aide.  The  sulcar  groove  is  smooth  and  elongated,  (dilated 
supporting  cells  aie  the  principal  constituents  of  the  stomiHlit:al  ectodenn,  hut  granular  gland  cells 
which  stain  deeply  in  methyl  blue  aim  occur,  as  well  as  a  few  nematocysts.  The  meec^lica  is  rather 
broad,  and  contains  a  few  isolated  cells.  The  endoderm  is  very  narrow,  as  h  the  case  with  the  lining 
of  the  cislenterfin  guiicrally. 

The  mesenteries  are  microtypic  in  all  the  polyjis  examine"!,  the  number  of  [lairs  varying  from 
25  to  3(1.  At  their  insertion  in  th'e  column-wall  they  arc  narn>w,  hut  enlarge  iM-youd,  where  the 
Bingle  liasal  canal  ix^curs,  the  layer  be<»ming  very  thin  l^Iai^.  The  Itasal  canal  is  circular  or  oi-al  Jn 
section  in  the  up|)er  ret^on,  but  becomes  more  elongated  lielow.  A  very  weak  |>arieto-1>!U<ilar  muscle 
occurs;  the  retractor  ntuscle  is  clearly  seen  supported  u|)on  rouude<l  folds  of  the  mesogUea  and  enables 
the  paired  character  of  the  mesenteries  to  lie  established. 

At  the  inner  termination  of  the  stomodieiim  the  reflected  ectoderm  is  very  clearly  seen,  passing 
for  a  short  distance  up  the  face  of  the  complete  mesenteries  and  then  downward  along  the  free  edge, 
jiving  rise  to  trifoliate  meaenterial  filaments.  The  cliaracter  of  the  !Soanthid  mesenterial  filament  has 
been  .'uliy  dcscriWI  hy  McMurrlch  (1899),  and  it  is  unrieceiwary  to  reiieat  it  liere.  Shortly  helow  the 
atfimodieal  termination  the  mesenterial  endoderm  liecomee  greatly  Hwollen,  the  mesentery  appearing 
clavate  m  transverse  section.  The  epithelium  is  densely  crowded  with  granules  of  various  kinds, 
many  of  them  yellow.  McMurrich  has  surmised  that  the  granuiea  are  in  some  way  products  of 
digestion. 

Many  polyps  from  different  colonies  contained  ova  distributed  about  midway  along  the  length  of 
the  mactocnemes. 

Li/caliliee. — St.  Thomas  (Duchassaing  &  Michelotti);  Jamaica  (Duerden);  Porto  Rico  (U.  S.  Fiuh 
Commission). 

Zoantbua  aociatua  (Ellis).    Pis.  II,  IV,  V;  Figs.  4,  15-22. 

AOlnia  loetaUi,  Ellla,  1767,  p.  «8,  pi.  iii,  flgii.  1,  2;  F.Uts  A  SirfmiiliT,  17S6.  p.  5,  pi.  i.  flga.  1,  2. 

Zoanthui  todatta,  Lesuuiir,  IHIT,  p.  176;  McMurrirh,  IMS,  p.  62,  pi.  11,  Hg.  fl;  pi.  IT,  flgn.  I!>-I8:  1891^  p.  212.  pi.  in.  t\g.  i; 

veniii.iwa.n.aet. 

Zoatithajlonaarttiat,  I>uenien,  Itaa,  p.339,  pl.  ivu  a,  flK.  2;  ;(vuia.  flg. 'i. 

lixteraal  charucUr». — The  iiolyjis  are  erect,  clavate  or  cylindrical  in  form,  and  rL^e  directly  from 
a  thin  band-like  incrusting  cii^nenchyme,  or  from  a  free  irregular  stjilon,  or  directly  from  one  another, 
either  at  the  base  or  a  short  distance  up  the  colnmn.  Usually  the  column  is  smooth,  thin-walled,  and 
]iellncid,  but  sometimes  a  membranous  cuticle  occurs,  more  obvious  toward  the  baiw,  and  foreign 
particles  adhere  te  It.  On  ciiniplete  rclractl<in  the  <Hilumn  is  usilblly  swollen  above,  and  on  [lariial 
retraction  a  deep  groove  is  seen  He]>Brating  the  t'ajiitulum  inte  an  inner  narrow  mine  and  an  outer  region 
wliich  passes  insensibly  into  the  <-olumn.  Twenty-four  to  thirty  minute  rounded  denticulations  or 
capitular  ridges,  alternating  with  the  outer  row  of  tentacles,  (lixar  on  the  inner  capitulum  and  are 
continued  lor  some  distance  down  the  column. 

The  tentacles  are  di<:yctic,  slightly  entacm«.-ous,  smooth,  acuminate  or  rounded  at  the  tip,  and 
overhanging  in  full  expansion.    They  vary  in  numlier  from  48  to  60. 

The  disk  is  mnooth,  thin-walled,  and  shows  radiating  divisiouH.  The  peri|>heral  area  is  more 
deeply  grooved,  and  overhangu  on  full  expansion;  the  middle  region  iselevated,  and  the  mouth  sllt'libe. 
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The  creuenchyme  'm  very  rarely  band-like  and  incmsting;  more  often  it  is  reprsBented  by  etolons, 
variable  in  form  and  length,  and  constituting  an  irre^kr  connection  between  the  potypa.  Sometjmee 
tbe  base  of  a  polyp  may  be  flattened  or  Irre^larly  lobulat«d  on  one  or  more  Bides,  as  if  forming 
ctenenchyme.  Polype  all  about  the  game  size  are  often  closely  aeso<:iated,  inrrusting  some  rock  or 
atone.  More  often  tbey  are  in  practically  free  clueterH,  loosely  attached  to  comi  and  shore  debris, 
the  polype  connected  with  one  another  in  an  irregular  fashion  by  tree,  stolon-like  cfflnenchyme. 
Polyps  living  on  the  upper  eurface  of  stones  are  usually  short  and  cylindrical,  while  those  on  the 
adee  and  underneath,  or  in  crevices,  become  more  elongated,  with  a  distinct  peduncle.  In  any  large 
group  of  polype  the  individuals  on  expansion  rise  to  practically  the  same  level  however  they  are 
dispotied  with  regard  to  one  another  baeally. 

The  lower  part  of  the  column  is  usually  sand -colored,  the  upper  dark  green  or  bluish;  the 
tentacles  are  yellowish  green,  blue  green,  or  brown.  The  disk  presents  various  light  and  dark  shades 
of  blue  and  greun,  often  mixed  with  yellow  and  black;  the  oral  cone  is  bright  yellow  or  green;  a 
darker  triangular  area  may  be  present  at  each  angle  of  the  mouth  or  at  only  one.  McMurrich  gives 
theixilumnof  thp  Babaman  specimens  as  usually  flesh -colored,  with  the  upper  part  purplish  brown;  the 
tentacles  are  tbe  same  in  color  as  the  up[>er  part  of  the  column. 

The  height  of  tbe  polyps  is  very  variable;  an  average  may  be  about  17  mm.;  the  greatest  diameter 
of  the  living  retracted  polyp  is -5  mm.,  of  preserveil  polyps  3  mm.  The  diameter  of  the  disk  in  espanaion 
varies  from  5  to  8  mm. ;  the  inner  tentacles  are  2.5  mm.  lotig. 

Aiialomi/  and  Iluttjloffy. — The  cuticle,  eubcuticle,  and  ectoderm  are  of  tbe  same  chatacter  as  in  the 
previous  species.  The  ectoderm  is  strongly  vacuolated  below,  but  less  so  above,  and  contains  oval 
nematocysts;  its  mesoglieal  Ixiundary  is  often  not  well  defined  on  a«ixiunt  of  the  connecting  mesc^lneal 
strands,  mesogla;al  vacuoles,  and  <»ll-inclosurea. 

The  mescfl^lnea  is  broad  in  the  region  ot  tbe  lower  sphincter  muscle  and  thence  narrows  in  both 
directions,  becoming  greatly  constricted  at  the  capitular  groove.  Ijirge  and  small  cell-incloeuree 
occur,  many  o(  them  containing  fine  pigment  granules.  Circular  and  oval  vacuoles  also  occur,  with 
but  few  cell  contents.  An  interrupted  encircling  sinus  is  present,  comiected  in  places  with  the 
ectoderm.  The  endoderm  is  a  very  thin  layer,  loaded  with  zooianthellse,  and  forms  a  delicate 
circular  musculature. 

The  sphincter  muscle  is  double  and  mesoglieal;  the  smaller  part  consists  of  but  a  few  distJnct 
cavities,  while  the  larger  is  very  elongate  and  is  represented  by  an  enormous  number  of  chambeni 
variable  in  size  and  outline  and  becoming  smaller  below. 

The  etrtoderm  of  the  tentacles  is  devoi<l  of  cuticle  and  subcuticle,  and  contains  numerous  small 
oval  nematocysts  in  its  lower  parts.  Internally,  fine  pigment  granules  may  occur  and  a  weak 
ectodermal  moscle  on  fine  mesoglieal  plaitings. 

The  meeogla'a  is  thin  and  finely  plaited  on  its  endodermal  border  for  the  support  of  the 
musculature.  The  endoderm  is  very  broad  in  the  retracted  tentacles,  leaving  only  a  small  lumen,  and 
is  crowded  with  zooxanthellfe. 

The  ectoderm  of  the  disk  Is  much  narrower  than  that  of  the  tentacles,  and  nemftlocyste  are  few. 
Between  the  ectoderm  and  mesogltca  appears  a  kind  of  intermediate  layer  in  which  are  numerous 
oval  granular  cells  with  their  long  axis  at  right  angles  to  that  of  the  ectodermal  columnar  cells, 
some  are  partly  free  and  {lartly  embedded  in  the  mesoglLca.  The  ectodermal  and  endodermal 
musculatures  are  weakly  develoi>ed. 

The  stomodieum  is  usually  oval  in  transverse  section,  with  about  six  deep  ridges  on  each  aide, 
le«  in  number  than  the  perfect  mesenteries.  The  gonidial  groove  is  rather  wide,  its  ectodermal  lining 
smooth,  with  few  gland  cells,  and  more  strongly  ciliated  tlian  the  stomodieal  ectoderm  elsewhere. 
The  rest  of  the  ectoderm  is  broadband  contains  many  small  nematocysts  in  its  deeper  regions.  A 
delicate  nerve  layer  can  be  detecteil  in  favorable  sections.  The  mesogliea  is  also  comparatively  broad, 
more  so  than  in  the  disk  and  mesenteries. 

Tbe  mesenteries  are  normally  brachytypic,  but  the  macrotypic  arrangement  may  occur  on  one 
side  or  another.     Tbe  number  of  mesenteries  is  usually  about  60. 

The  endoderm  contains  many  zooxantheihe  and  medium-sized  oval  nematocysts.  The  meB0gl<Ea 
is  finely  pliuted  for  the  support  of  the  retractor  muscle.  In  most  cases  a  basal  canal  occurs  some  little 
distance  from  the  insertion  of  the  mesenteries  in  the  column-wall,  but  is  not  present  in  all.  The 
canalB  contain  many  small  oval  nematocysts. 
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The  reHerttHl  tx^tuderm  aiicl  ini^rtt'tilorLuI  filaiiu'iib'  are  iif  tlit^  umiiuI  Zoaiilhi^ii  L'hatsuter,  and  (or 
this  BpecieH  have  been  fully  deacrilMMl  by  McMumcli  in  tiiu  {uiptr  "The  Mesenterial  Pilaiiients  in 
Zoauthiu  nociatax  (miia),"  1H9».  The  enOocUTni  iieconiee  greatly  8W«llen  ImjIow,  wliere  it  contains  an 
enonnoiis  quantily  of  pigment  and  nutritive  ^i^nu'e^  "'  various  kindp.  Ifefore  niceiving  ProfetBor 
McMurrich's  paper  1  luul  made  iiunieniiiH  i<ectiun8  and  drawings  of  the  mtjoenterial  dlamentx  in  this 
epeciee,  with  a  view  l»  their  study  alon^c  emnewhat  Bimilar  lines  tu  those  followed  in  the  above  pa|)er. 
My  results  as  Uy  the  relatioriHliipx  of  the  intermediate  tixeues  and  eiliated  banilK,  and  aliwi  ai>  to  the 
very  different  character  of  tlie  meilian  part  of  the  filauient  In  itH  upper  and  litwer  regions,  agree  with 
thoee  of  McMurrich.  I  therefore  merely  give  the  Agureti  and  refer  the  reader  to  the  laller's  more 
detailed  aceount.  My  studies  on  tliis  and  other  sjieeies  Iwul  mo  ti)  reganl  the  uppermont  part  of  the 
median  fllament  as  a  downgr<)Wth  of  the  atoinodieal  ectoilerin  and  the  remaining  part  as  endodemial, 
and,  contrary  Ui  MuMurrich,  I  am  incliiie^l  lo  reganl  the  intermediate  xtreak  un  endoderm. 

No  fertile  ixdyps  have  been  met  witli. 

LocaUtien:  IXnniniea  (Kllin),  (iuadeloupe  (Lesueur),  Bahamas  (McMurridi)i  Iterniuda  (Verrili), 
Jamaica  (Duenlen),  Porto  Kieo  (U.  8.  Fish  CXimmiwion). 

Oatint  ISAUEirS  Otmy. 

Lante  brai^hyenervpc  ZoniUhiitr,  with  a  single  niewigici-al  sphincter  imia:le.  Tlie  body-wall  b 
unincrusted;  the  ectuderiu  <liHeontiriuouH;  ectodeniial  and  endodemial  luys  and  Hmall  i»nalH  in  the 
iiiiwogld'a.     Mon<w^iou8  or  di  w  louu      Polyiw  in  Hinall  cliisli-rw  or  wdilary. 

Oarlgreri  (1890)  has  <arrie<l  out  investigati  )iu<  uihiii  HevemI  examples  of  an  umltwribeil  Hpii-ieii 
of  IiHiurut  in  onlcr  to  delerniine  the  rt  lationsliii  if  the  external  siniHith  and  tulien-ulatcd  areas, 
occurring  in  all  tlie  HiH-cies  of  the  j^nus  with  tlu  internal  liilaterallty  exhibltetl  liy  the  mesenteries 
an<l  stoinodfuiiin.  One  w<iuld  naturally  eT|)e(l  that  the  external  symnu'try  would  eorreMiHind  with 
the  Internal.  Carlgren  finils  that  as  a  rule  tlie  sniiMth  ciinc&vo  [>art  of  the  cohiiiin  corres]iond«  wilh 
the  dorsal  side  of  the  {>olyp,  or  side  on  whieli  tlie  pair  of  mJerodirective  meaenterieti  i^  inxerteil 
(eulcular),  an<l  the  convex  liart  of  the  column,  liearing  the  tuWrcles,  corresponds  with  the  ventral 
aspect  of  the  polyp  which  bears  the  niacrodirectives  and  the  gonidial  gnxive  (sulcar).  Although  the 
tubercles  may  apiiear  on  Iwth  the  right  and  left  sides,  it  never  happens  tliat  the  smooth  side  is  ventral; 
this  belongs  to  the  liorsal  part  of  the  lioily-wail. 

The  relationships  met  with  In  I.  dutkoMainffi  scarcely  confonn  with  Carlgren's  results.  In  the 
specimen  from  which  fig.  23  was  taken  a  very  large  tul)ercle  occurs  a  little  ilistance  from  the  middle  of 
ihe  doreal  side,  and  iti  varying  sizes  they  extend  nearly  all  round,  A  set-tion  of  this  kind,  however, 
is  unsatisfactory  for  showing  the  actual  relationships  of  the  smooth  and  tubercnlated  area.  Very  thick 
sections  of  two  other  polyi«  of  the  Porto  Hi<^a:i  Ifmrun  were  therefore  taken  and  are  rejirffiente"!  iii 
figs.  24, 25.  Fig.  24  gives  the  appearance  in  one  of  the  jx>lyps,  the  mesenteries  apfiearing  much  broader 
than  in  thin  seclions.  The  lightly  Bha<led  an-a  represents  the  aurfa**  of  the  section,  while  the  dark 
area  beyond  indicates  the  projections  on  the  hiwer  part  of  the  segment.  Fig.  26  represents  the  same 
letails  ill  the  second  polyp.  In  bnlli,  the  narrow,  smooth  region  of  the  polyp  is  wholly  to  the  right 
jide  of  the  directive  axis,  iiut  nearer  the  dorsal  than  the  ventral  border.  The  relaIionshi|is  weru  also 
checked  on  the  entire  [lolyp.  It  is  clear  from  the  figures  that  in  none  of  the  three  polyjis  can  the 
external  bilaterality  be  said  to  correspond  with  the  internal,  as  Carlgren  found  to  be  mostly  tlie  case 
with  his  specimens. 

laauruB  duchasaaingi  (Andn-s).     Pis.  11,  VI,  VII,  tig.  5,  aS-ai. 

Zn-tJilhuilubcrcutatiu.  Dachiuvaiing.lfSi).  p.  U;  Du.-haaBiiInK  I't  Mtc-heluttl.  1H60,  f.  an.  pi.  Vlli,  flg.B. 

AnHmilia  ItibtTiKlalti.  liuvhaAwlug  <.'t  Itflvhololll.  It«il6.  p.  IX.  pi.  vi,ngn.-2,3. 

Aatinedia  'iufliauaiiini,  Andriw,  lUKi,  p.  644. 

latum  dachamaingi,  McMunicli,  Vm,  p.  190.  pi.  xvn,  nKH.6-S:  Duvrden.lSUN.p.SM.  pl.iviin.  flK.4,  pl.xvnia.  flg.5. 

Right  sjiecimens  of  tliis  i)eculiar  Zoanthid  were  He<:ureil  from  Hucares,  having  evidently  formed 
an  isolateil  group  in  the  same  way  that  the  species  is  found  to  occur  around  Jamaica  and  the  Bahamas. 
In  general  the  polyps,  which  are  preiiierved  in  al<»hol,  are  shorter  and  the  transvente  wrinklings  and 
tubercles  itiure  pronounced  than  in  forms  obtained  around  Jamaica  and  preserved  in  fonnol.  Still  the 
same  essential  external  characteni  are  displayed;  the  constancy  with  which  the  overliauging  bilateral 
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form  of  Ihe  t.'n1umn,  the  vertli»l  bilateral  arrangement  of  the  tubert^les,  and  the  ixHruliarities  of  the 
eai)itulum  are  repeated  is  a  little  remarkable.    The  polyps  are  rarely  seen  in  an  expanded  condition. 

One  of  the  specimene  Bectionized  longitudinally  dlHplaycd  the  »anie  hiflloloincal  and  anatonii<'al 
charactera,  including  the  form  of  the  sphincter  muecle,  afl  have  been  already  given  by  McMurrich  and 
myself.  Tangential  sectionB  throagh  the  ectoderm  revealeii  very  clearly  the  manner  in  which  the 
layer  is  broken  upon  into  distinct  cubical  blocks  by  mesoglixal  partitions,  extending  from  the  sub- 
cuticula  lo  the  middle  layer  (flg.  26).  The  ecto<lerm  cells  in  each  block  have  lost  their  usual  columnar 
form  and  become  ronnded,  and  are  charged  with  ;tooxanthellit:  and  nematocystsi  the  endodermal 
bays  are  strongly  developed,  but  not  the  ectodermal. 

A  polyp  sectionized  transversely  revealed  the  normal  microtypic  arrangement  of  the  nieseiiteries, 
with  len  complete  mesenteries  on  one  aide  and  nine  on  the  other  (fig.  2;t).  The  Hulcar  groove  was  not 
strongly  defined,  but  the  ectoderm  wan  smooth,  while  along  each  side  the  slomodieal  rid^res  were  well 
pronounced.  The  mesenteries  on  the  sulcar  aspect  were  the  firet  to  become  free.  The  section  repre- 
sented in  figs.  23  passes  through  two  of  the  tuberclee  of  the  wall;  the  one  on  the  upper  right  hand  is 
long  and  narrow,  and  the  cielenteron  is  prolonged  into  it.  The  ventral  tid)ercle,  though  smaller,  has 
a  distinct  bay-like  character.  The  poly[w  repre«ent«<i  in  transverse  section  in  figs.  24, 25  each  posseted 
ten  complete  mesenteries  on  each  side. 

Kdeninl  cluiradCTf. — The  polype  are  firmly  adherent  lo  nx-ks  and  stones  by  means  of  an  expanded, 
irregular  l»ase.  Although  associate<l  in  groupB  they  are  only  rarely  found  actually  united  with  one 
another,  the  slight  basal  expansion  repreHcnting  all  there  is  of  a  (ni-nenchyme.  The  column  is  cylin- 
<lrical  or  clavate,  greatly  swollen  toward  the  base,  and  overhangs,  so  as  to  present  a  coniave  and  a 
citnvex  border.  The  proximal  [lart  is  sm<M>th,  with  narrow,  incomplet«  annuli,  but  the  distal  ref^on 
liears  rows  of  large,  roundeil  or  conical  tubercles  on  the  i^nvex  aspect,  while  the  concave  aiiitect  is 
smooth,  thus  prodncii^;  a  marked  external  bilat«rality.  Four  prin<-ipal  rows  of  from  five  to  eight 
tulwrcles  alternate  with  other  rows  which  poesew  only  two  or  three  snialler  protiiberoncee.  The 
column  of  young  specimens  may  be  wholly  smooth.  The  disk  is  entirely  hi<lden  in  retiacted 
specimens,  but  the  capitulum  is  flattened  and  simulates  a  disk.  It  forms  the  terminal  truncated  part 
of  the  retracted  polyp,  and  is  placed  obliquely,  a  small  central  aperture  remaining  in  the  middle,  from 
which  radiat*  numerous  ridges  and  furrows.  Around  the  mapgln  of  the  apparent  disk  occurs  an 
incomplete  ring  of  eight  or  nine  tutiercles,  separated  by  deep  depressions,  and  diminishing  in  sise 
toward  each  extremity  of  the  partial  circle.  In  the  living  condition  the  colmnn-wall  is  firm,  tough, 
and  partly  transparent. 

The  ba.>«l  (^enunchyme  is  colorless  or  irregularly  greenish  brown,  apparently  due  to  adhering 
algtP.     The  column  may  be  dark  granular  brown,  mottled  with  green  and  black. 

The  diameter  of  the  colunm  varies  from  about  2  cm.  at  the  base  to  0.6  cm.  in  the  middle,  where  it 
is  narrowest.  Difierent  polyps  vary  in  height  from  2.2  cm.  to  4.2  cm.  The  retracted  tentacles  are 
0.3  cm.  long  in  section. 

Anutomy  and  Hi^ology. — The  column-nail  is  provided  nearly  throughout  with  a  thick  eubcuticle 
ctiunected  with  the  mesoglcca  by  strands  ai-roHt  the  ei-todenn.  The  outado  cuticle  is  practically  devoid 
of  adhering  foreign  uialt«r.  The  ectodermal  layer  is  broad,  and  its  cells  have  lost  their  columnar 
character,  the  meeogliiail  strands  <iividing  it  into  cubiral  or  spheroidal  blocks,  in  which  large  thick- 
wallwl  zoosanthellie  and  nematocysts  wcur  (fig.  26).  The  subciiticle  disappears  toward  the  upper 
extremity  of  the  column,  and  the  e«'tn<lerm  then  l>econie8  continuous  and  wlmnnar  in  character.  The 
l)oundary  lietween  the  ectoderm  and  mesogtu«  is  not  clearly  defined,  portions  of  Ihe  former  being,  as 
it  viKtv,  cut  off  and  isolated  within  the  mesi^hra  as  cell-incloBures  or  islets  and  l>ecoming  farther  and 
farther  removed  inwardly. 

The  mesoghca  is  very  bnMui,  and  contains  numerous  cell-in  closures  and  uniformly  distributed 
isolated  C'ells  with  granular  protoplasm.  In  the  lower  j>art  of  the  column  the  cell-indiwurea  take  the 
form  of  small  communicating  canals. 

The  endoi]erm  is  narrow  and  ixintains  numerous  Kooxanthellte  and  smalt  nematocysts.  A 
circular  endodermal  muscle  occurs,  and  endodermal  bays  are  met  with  at  different  levels,  extending 
nearly  as  far  as  the  ectndcnn  and  evidently  corresixinding  with  the  thin  annuli  noticed  among  the 
external  characters.    The  tubercular  projections  on  the  upper  i>art  of  the  column  are  seen  in  sections  to 
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be  formed  mainly  as  thickenings  of  the  mesoKl'ca,  hut  tho  larger  are  hollow,  their  cavity  conimunicatiDg 
with  the  t(i;lenteron.     Intumings  ol  the  e<:toiienn  loay  alsu  occur,  forming  the  ectodermal  haye. 

The  aphincter  ie  single,  mesoglreal,  and  litrong,  exti:>iuliDg  nearly  acrosH  the  mesogtoia.  I'roxi- 
mally  the  mesoglieal  cavitiee  are  small  and  circular;  diatally  they  are  oval  and  elongated. 

The  tentacles  poeaesa  a  peripheral  zone  of  narrow  necnatocyata,  among  which  are  many  gland 
cells.  The  mesoglo^a  ie  thin,  but  on  ita  e<:todermal  iMtnler  presents  long,  delicate,  branching  plaits  for 
the  support  of  the  longitudinal  muscle.  The  endoderni  is  narrow  and  containB  xooxanthellie  of  two 
kinds,  large  and  Hinall.  The  disk  cloeely  resembles  the  tentacles  in  structure,  and  also  exhibita  the 
peculiar  ectodermal  musculature. 

The  stoniodreum  may  be  strongly  oval  or  nearly  circular  in  outline,  and  tlie  ectoderm  is  thrown 
into  eight  or  nine  folds  on  each  side,  correi^ponding  with  the  nieaenteriee  (ligs.  23).  The  tube  is 
but  slightly  truncated  opposite  the  gonidial  groove,  the  sulcar  directive  mesenteries  extending  from 

The  mesenteries  are  brachytypic;  about  ten  pairs  usually  occur  on  each  side.  The  perfect 
membera  are  very  narrow  and  arranged  at  equal  distances  apart  all  round  the  atomodieal  wall.  The 
mesenterial  mesoglcea  and  endodermare  very  thin,  the  lattercrowded  with  zooxanthellte  and  small  o\-iil 
nematocysts.  Tlieparieto-liaeilarand  retractor  inusclesare clearly  rect^izable.  Toward  the  insertion 
ot  the  mesentery  in  the  column-wall  the  mesogliea  is  swollen  and  thrown  into  email,  irr^cuUr  plaits 
for  additional  support  to  the  musculature.  A  basal  canal  and  numerooB  other  vertical  canals  and  cell- 
inclosures  occupy  nearly  the  whole  length  of  the  mewntt^ry.  The  reflected  ectoderm  is  but  feebly 
developed,  and  the  mesenterial  Hlamenls  are  of  thq  uaual  Zoanthean  type.  Towanl  the  base  iil  the 
polyp  the  mesenteriea  unite  with  one  another  and  form  a  reticular  stnicture.  filling  the  whole  of  the 
ctelenteron. 

No  gonads  have  Ijeen  met  with  Jn  numerous  specimens  sectionizeit. 

LoaUitiet. — Guadeloupe  and  St.  Thomas  (Ducbassaing  &  Micheloltl),  Bahamas  (McMurrich). 
Jamaica  (Duerden),  Porto  Kico  (U.  H.  Fish  Commiseion). 

0«nQi  ?BOTO?ALTTH0A  TbrUI. 


DiichRxiviiiiK  vt  MlrhelnlU.  18110,  p.  Xi;  McMuTrich,  IN83.  p.  I»I.  etc.:  Haddon.  1X38,  p.  GS9.  etc.:  Daerdcn,  ISW, 
SO;  tarlKrvn.  ISOB.  p.  106. 
Vcrrltl,  1»00.  p.  Se2. 

Brachycnemic  Ztmnthea:,  w*ith  a  single  mesoglteal  sphincter   muscle.     Solitary  or  connected  hy 
The  body-wall  is  incrusteil.     The  e<!toderm  disi^ontinuous  or  imitinuoue.     I^dcunaa  and 
cell-islets  are  found  in  tlic  meimgltra.    Polyps  diuecious  or  monii-i^oua. 

We  owe  to  Profea«)r  Verrill  (1900,  p.  -W2)  Hie  recognition  that  Duchassaing  A  Michelotti's  familiar 
name  Gemmaria  was  preoccupied  by  McOreaily  in  1859  in  the  Hydrozoa,  and  also  to  Verrill  the  suli- 
stjtution  for  GemmaTia  of  the  term  I'rotrijxihiihon.  In  doing  thia  he  has  assigned  as  the  type  of  the 
genus  Oe%nmoTia  vitriahilit,  a  species  described  by  me  in  1S98,  and  again  referred  to  below.  None  of 
Ihicbaceaing  &  Michelotti's  species  was  regarded  as  sufficiently  well  known  or  recognizable  to  occupy 
this  position. 

VerilU  (p.  563)  comments  upon  the  close  relationship  between  the  genera  A%IAoa  and  Protn- 
}talythoa,  but  wisely  decides  |i)  keep  them  apart,  a  (bourse  which,  for  the  time  being,  will  tend  to  facili- 
tate tiie  study  of  their  different  representatives. 

Under  the  name  Gfinmarin  the  genus  has  Iteeii  defin<ii  in  practically  tlie  same  terms  by  all  recent 
studente  of  the  Zoaiithne. 

Protopalytlioa  variabilis  (Duerden).     Pla.  II,  VII,  Figs.  6,  27. 

OemBmriamriabllUi,  Duerden,  1R98,  p.  860,  pi.  Xv:ro,  (Ig.  ft;  pi.  XVUM,  flRti.  7-9;  von  Heldcr,  1S99,  p.  ISO,  pi.  xvii.  flgi.  12-28, 
Prototxauthna  mrlobain,  Vcrrtll,  1900.  p.  5*2. 

This  species  was  first  described  (rom  specimens  obtained  from  Port  Henderson,  Jamaica,  anil 
von  Heider  (1899)  has  since  provisionally  identified  as  the  same  a  form  from  the  distant  locality  of 
Singapore.  In  the  Fiih  //(rict  collections  from  Hucares  are  fourteen  s|>ecimens  which  are  undoubtedly 
thia  apecies,  and  agree  with  the  Jamucan  representativca  in  the  character  auggeated  by  the  specific 
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term,  namely,  the  variability  in  aize  and  outline  of  the  polypa.  Some  are  short  anil  thickset,  while 
others  are  long  and  fllender.     Mature  polyps  vary  in  length  from  1  p.m.  to  2.5  cm. 

Preserved  in  alcohol  the  polype  are  now  a  dirty  gray,  due  lo  the  presence  of  dark  incrusting 
particles.  They  are  mostly  free,  as  if  torn  from  some  other  object,  while  a  few areailher«nt  to  pebbles 
and  shells,  with  a  very  limited  development  of  ca?nenchyme.  Two  or  three  small  epecimena  riae 
directly  from  a  broad  base,  as  if  grown  from  lar.vie,  bat  more  likely  from  a  separate  fragment  of  coenen- 
<-hyme.  All  are  in  the  retracted  condition;  the  capitular  r^^ion  ia  swollen,  and  the  capitular  ridges, 
alxiut  thirty  in  number,  are  very  distinct.  On  adding  a  few  drops  of  acid  to  the  liquid  in  which  the 
polyps  are  placed  a  eiight  effervescence  is  eet  up,  showing  that  some  of  Ihe  incrnsting  particles  are 
<ralcareous;  but  in  sections  a  large  quantity  of  siliceous  sand  grains  and  a  few  sponge  spicules  and 
radiolarian  teats  remain,  mainly  limited  to  the  outer  halt  of  body-wall.  Not  only  Is  Ihe  greater  part 
of  the  column-wall  impregnated  with  foreign  particles,  but  many  are  also  found  within  the  endoderm 
of  the  disk,  although  the  two  outer  layers — ectoderm  and  mesoglo» — are  here  quite  devoid  of  them. 

Although  charged  to  such  a  degree  with  sand  grains  and  sponge  spicules,  it  was  possible  to  cut 
moderately  thin  sections  from  specimens  embedded  in  paraffin.  In  vertical  sections  the  sphincter 
muscle  was  found  to  be  more  strongly  developed  than  in  the  polyp  from  which  its  form  was  originally 
represented  ( 1889,  pi.  xviii  a,  fig.  7),  more  nearly  corn-sponding  with  that  of  Oemni<iria  /vsca  on  the 
same  plate.  The  sphincter  muscle  of  the  Porto  Rican  polyps  is  represented  in  fig.  27  to  show  the 
possible  variation  within  the  species.  Transverae  sections  through  a  polyp  displayed  the  niicrotypal 
arrangement  of  the  mesenteries;  seventeen  complete  mesenteries  occur  on  one  siile  of  the  dorso-ventral 
axis  and  fifteen  on  the  other,  while  on  each  side  of  the  sulcar  directives  three  incomptele  mesenteries 
are  present  in  the  region  of  active  growth  at  the  ventral  aspect  Below  are  the  more  detailed  ciiar- 
Hi^ters  of  the  species. 

Rclernal  character*. — The  polyps  are  erect,  firm,  smooth,  and  ripe  independently  from  a  lamellar 
iKcnenchynie,  or  from  arounit  the  base  of  one  another,  or  rarely  are  solitary.  They  may  be  cylin- 
drical in  retraction,  swollen  a  little  alwve,  or  more  usiully  areclavate.  Preserved  speciniens  are  often 
transversely  wrinkle<l.  The  eapitulum  usually  presents  about  thirty  capitular  riiigea  anil  furrows. 
The  tentacles  are  acuminate,  arranged  in  two  alternating  rows  of  about  thirty  in  each.  The  peristome 
niay  be  considerably  raised,  and  the  month  is  elongated  an<l  slit-like.  The  disk  and  upper  part  of  the 
mlumn  are  greatly  enlanie<l  on  expansion,  and  the  ma^ns  of  contiguous  [lolyps  come  into  contact 
and  by  mutual  pressure  i)roiiuce  a  polygonal  outline. 

The  creneni^hyme  is  thin  and  very  sparingly  developefl.  As  a  flattened  liand  or  ribbon  it 
connects  the  different  mernlx^rsof  a  colony,  but  individuals  can  l>e  seen  in  process  of  sei>aration,  the 
ctenenchyme  becoming  <«nstricted  and  ultimately  breaking  <lown. 

The  lower  part  of  the  column  is  light  buff  in  color,  while  the  upper  part  is  dark  brown.  The 
tentacles  are  usually  dark  brown,  hut  may  be  olive  or  green.  The  outer  part  of  the  disk  may  be  dark 
brown  with  green  radiating  lines,  and  the  peristome  a  bright  green;  or  the  disk  may  be  green  and  the 
l>eristome  brown;  in  others  the  whole  of  the  disk  is  bright  green.  The  stoinodasum  is  colorless.  In 
alc<)hol  the  brown  coloi  is  first  extracte*!,  leaving  the  colony  a  uniform  dark  green;  later,  this  gives 
[>laite  to  a  dirty  buff  color,  due  to  the  incrusting  foreign  particles. 

The  dimensions  of  the  polyps  vary  greatly,  even  in  the  same  colony.  The  length  of  the  column 
of  one  of  the  largest  polyps  was  5  cm.,  diameter  1.3  cm;  an  average  height  is  t.'>  cm.  and  diameter 
O.Tcm.    ThediameU'rof  the  fully  expandeil  disk  is  2.3  cm.;  the  tentacles  are  alwut  0.3  cm.  in  length. 

AmUomy  asui  HiMologij.  —The  cuticle  of  the  column-wall  is  thickly  coated  Iielow  with  a  layer  of 
foreign  material,  principally  diatoms.  The  ecto<lerm  is  continuous  and  prtaents  irrcgnlar  internal 
limitations,  partly  due  to  the  occurrence  of  incrustations,  but  also  as  a  result  of  the  ectoilerni  passing 
insensibly  into  the  cell-inclosures  of  ttie  mesogltea.  Zooxanthellie  and  large  oval  nematocysts  occur. 
The  incrustations  consist  mostly  of  sand  grains,  sponge  spicules,  and  ra<)iolarian  tests,  and  extend 
from  the  inner  border  of  the  ectodenn  beyond  the  middle  of  the  mesoglrea.  Sponge  spicules  are 
specially  aggr^ate<l  at  the  most  distal  part  of  the  column  (fig.  27).  Von  Heider  (1899,  pi.  xvii, 
fig.  28)  also  represents  a  similar  accumulation  of  spicules  in  the  Singapore  s)>ecimenB. 

The  meHc^kca  is  thicker  above  and  Iwlow  than  in  the  middle;  numerous  isolate)  cells  and  cell- 
inclosures  iHTur,  and  among  the  celts  of  the  latter  are  zooxunthclta'  and  oval  neinatocysts  as  in  the 
ectiHlumial  layer.  Many  small  rounded  or  oval  vacuolated  spaces  are  pre^ut  cuuUiuing  only  a  single 
nucleus. 
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The  endoderm  ia  of  medium  lieight  and  contains  aymbiotic  algte  and  pigment  granules;  the 
i^rcular  endoderinal  mUHcle  ib  flearly  recognizable. 

The  ca?nenchyme  rontainti  nimierouH  inrl<»inres  similar  to  those  o(  tlie  oolunin-wHlt.  C<elenteric 
canals  m^ur  with  a  regular  epithelial  lining  and  a  we^k  muwnlature. 

The  sphincter  miiBcIc  ih  single  and  inesi4;lrjuil.  It  extends  for  a  considerable  distance  down  the 
column,  situated  a  little  nearer  the  endixlennal  border.  The  upper  inewiglieal  chambers  toward  its 
distal  extremity  are  large,  and  a  gradual  diminution  tAkes  place  towanl  the  pmximal  end. 

The  tentacular  ectotlerm  is  broad,  the  periphery  being  crowdtfl  with  small  narrow  nematocyste. 
The  meeogl<ea  is  thick  in  retracteil  tentacles,  and  contains  isolated  celln  and  foreign  incrusting  matter. 
Ectodermal  and  endodermal  musculatures  ocrur. 

The  discal  ectoderm  is  also  very  broad  and  includes  zooxantheltx  and  glandular  cells.  The 
mesogluea  is  uearly  as  liroail  as  that  of  the  tentacles,  and  contains  cells  with  elongated  processes 
and  cell-inclosures,  but  no  foreign  matter.  The  endoderm  is  low  ami  the  cells  contain  wxtxanthelliv. 
The  layer  may  also  lie  impregnated  with  foreign  matter  of  the  same  character  as  that  occurring  in  the 
column- wall. 

The  Btomo<licain  is  oval-shaped  in  transverse  section,  with  a  well-marbe<l  truncated  gonidial 
groove,  the  siilcar  directives  extending  from  the  comers.  The  ectotlerm  is  thrown  into  vertiial  folds, 
12  to  18  on  each  side.  Ijirge  nematocysL"  and  pigment  granules  are  also  presi^nt,  and  indii-ations  of  a 
nerve  layer.     The  cells  are  longer  at  llie  groove,  and  the  tnesogltea  thickens  toward  the  same  piace. 

The  mesenteries  are  normally  brachytyjiic,  but  occasionally  the  macrocnemic  condition  may 
occur  on  one  side  or  the  other.  About  thirty  pairs  of  mesenteries  are  present,  hut  the  nunilwr  may 
be  eitlier  greater  or  less.  Each  mesentery  contains  a  liaeal  canal  a  littk'  be\  imd  the  origin,  and  in  the 
upper  part  other  canals  extend  almost  across  the  mesentery.  In  the  complete  mesenteries  the  canal 
is  compressed,  and  more  circular  in  tlie  incomplete  mesenteries.  The  lellular  tissue  in  the  canals 
contains  zoiixanthellfe  ami  large  oval  nematocysts.  Beyond  the  l>asal  portion  the  mesenteries  are 
very  thin  and  the  endoderm  is  provided  witii  7.ooxanthellte.  The  imperfed  mesenleriesare  very  short 
radially,  appearing  in  transverse  sections  as  goblet-shapetl  proje<-ticn8  of  the  column-wali.  Tlie 
parieto-basilar  muscle  is  welt  developed  on  both  the  jierfect  an<l  imperfect  niesenteriee. 

The  reflecteii  ectoderm  and  mesenterial  filaments  are  of  the  usual  Zoanthean  type. 

Both  male  and  (emale  gonads  may  occur  within  the  same  iKilyp,  either  st^parat^ly  or  on  the  same 
mesentery. 

Lom/iViVa.— Jamaica  (Duerden),  Singapore  (von    Heider),  Porto  Rico  (U.  K.  Fisli  ('/(Mnmiftiion). 

OanM  PALTTHOA  Lamaarooa. 

Brachycnemic  ZonnlhUlit  with  a  single  ine«utrl<eal  sphincter  muscle.  The  body-wall  is  incrusteil. 
The  ect'xlerm  is  continuous.  The  mest^lci-a  contains  numerous  lacunie,  and  occasionally  mnals. 
Dicii'ioiis,  rarely  hermaphrodite.  Polyps  imniersed  in  a  Ihick  cienenchyme,  which  forms  a  massive 
ex)>ansion. 

f'ontrary  to  all  other  species  previously  e^iainiiied  a  Javan  Palytboa  has  been  found  by  Carlgren 
(I  OOo,  p.  110)  to  1*  heniia|>hrodite. 

In  the  paper  on  the  Jamtucan  ZoanPieit  I  have  already  discuase^l  the  practical  absence  of  relialde 
taxonomic  characters  for  the  Bi)ecie8  of  this  genus.  The  external  features  available — color,  number  of 
tentacles  and  capitular  ridges,  fonn  of  the  i'i)loniis<  and  individual  polyps,  extent  of  immersion  within 
the  cii'iieni'hynie,  and  dimensions — s<>em  of  little  assislaiice;  while,  judging  from  the  nunilKT  of  species 
already  descrilied,  not  much  hel|>  is  likely  to  l>e  forthcoming  from  the  i-haracteristica  of  their  internal 
anatJimy  and  histology,  including  tlie  nature  and  distribution  of  the  incrusting  particles,  the  form  of 
the  sphincter  muscle,  the  arrangement  uf  the  nie>>ogliea1  canal  system,  thickness  of  the  ccencnchyme, 
and  presence  or  absence  of  pipnent  {pvnules.  In  none  of  these  features  has  specitic  differentiation 
procee<ied  very  far,  and  I  consider  it  very  doubtful  whether  the  best  course  would  not  lie  to  re^rd  all 
the  forms  as  but  one  species.  Such  a  conclunon  has  been  forced  upon  Professor  Hickson  (1898)  as  a 
result  of  his  extensive  studies  of  the  Hydrozoan  coral  MHIepora.  He  believes  tliat  all  the  numerous 
species  of  this  well-defined  genus  already  deBcril)e<t  are  but  variations  in  the  manner  of  growth,  and 
that  no  reliable  s|iecific  differences  are  forthcoming  when  the  colonics  with  their  looidal  tissues  are 
compared  in  iletail.  A  similar  study  of  the  rei'ogni7.ed  s|>ccie»  of  the  genus  Patylhoa  will  be  only 
pinviblc  where  colonies  from  widely  Be]>arated  regions  ure  availal>le  for  comparison. 
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Among  the  abundance  of  Jamaira  inalerial  which  has  pause*!  under  my  eitamination  I  have  only 
iletermined  what  seem  to  lie  two  diatinct  Hpociea,  the  ilifference*  lieinjj  liased  mainly  upon  the  number 
of  vapitiilar  ridges,  which  iMireiiponda  with  the  number  oE  tentacles  ami  mesenteries.  In  one  t^riesof 
mlonies  practically  all  the  polyps  possessed  from  14  to  16capitular  ridges,  and  inanother  series  18  to  20. 
Scarcely  any  other  constant  differences,  however,  were  forthcoming. 

Palrthoa  caribsea  Duchassaing  &  Michelotti.    Pis.  II,  VIII;  Figs.  7,  28. 

ftiifrffton  carlbamrui},.  DuchftMalng  et  Michelotti.  I860,  p.  829. 

PttlyU-on  fti.ami,  liiicliaasaiiig  et  Micheloltt,  1866.  p,  141.  pi,  VI.  flg.  II;  Duerden,  1898,  p.  366.  pi.  ivii  a,  flg,  9.  pi.  iii, 
tigs.  5-7. 

A  single  Pulythoa  colony  of  about  thirty  Btrongly  retracted  polyps  was  found  in  the  Porto  Rican 
collwtions  from  the  light-house  reef  at  Playa  de  Ponce^  The  external  characters  avail  but  little 
toward  its  determination,  but  a  careful  comparison  of  sections  with  the  Jamaican  specimens  which  I 
identify  as  Palythoa  caribsea  reveals  no  important  distinctions,  and  as  the  mesenteries  are  seventeen  I 
identify  it  with  this  species  rather  than  with  P.  ntammillo»a. 

External  characlers. — The  polype  are  smooth,  rigid,  cylindrical,  closely  associatetl,  and  arranged 
within  the  ciL'nenchyme  in  an  irregular  manner.  Distally  they  are  free  from  the  ccenenchynie  for  a 
short  distance,  the  free  portion  being  rounded  or  conical  in  retraction.  On  verj'  strong  retraction  the 
upper  surface  of  a  colony  may  he  nearly  flat.  At  tlie  periphery  of  the  colonies  the  outlines  of  the 
marginal  polyps  are  clearly  indicated,  and  new  individuals  arise  both  at  the  margin  and  between 
the  previously  existing  polyps.     The  capitular  ridges  and  furrows  vary  from  14  to  17. 

The  tentacles  are  dieyclic,  smooth,  pellucid,  very  short,  a<wminate,  and  slightly  entacm^eous, 
the  inner  row  opposite  the  capitular  ridges.     They  vary  in  number  from  28  to  34. 

The  disk  is  circular,  <leprpssed  during  partial  expansion  and  overhanging  on  full  expansion,  being 
cup-shaped  or  saucer-shaped  according  to  dcgrceof  expansion.  Peripherally  it  is  thin,  transparent  and 
non- in  crusted,  with  rounded  ridgesand  furrows;  tlie  t«ntral  part  is  dome-shaped,  contains  a  few  small 
incrusting  particles,  and  bears  the  slit-like  mouth  at  apes.    The  gonidial  groove  is  not  clearly  seen. 

In  the  living  condition  the  polyps  are  a  nearly  uniform  cream  color,  or  sometimes  brown;  they 
ajipear  white  when  the  ectodenn  is  rubbe<l  oR.    The  stomodieal  walls  are  white. 

The  length  of  the  polyp,  as  also  the  thicknc^  of  the  ccenenchyme,  varies  much,  and  may  be 
anywhere  from  0,3  to  1.8  cm.,  but  is  usually  about  0.7  cm.;  the  diameter  of  the  polyp  in  section  is 
0.35  cm.  The  diameter  of  the  disk  on  full  expansion  is  about  1  cm.  and  on  retraction  0,4  cm, ;  the 
distance  of  the  centers  of  contiguous  polyps  is  0.5  cm, ;  the  tentacles  are  about  0,2  cm.  long.  Colonies 
vary  in  size  from  a  few  centimeters  ax^ross  to  several  hundred. 

AnalDMy  and  IHkotngi/. — The  lower  part  of  the  column-wall  is  indistinguishable  froin  the  general 
wpiienchyme  in  which  the  polyps  are  embedded,  but  except  in  the  most  trtrongly  retracted  polyps  a 
free  columnar  region  occurs  alwve.  The  ectoderm  spreads  aa  a  uniform  layer  over  the  whole  external 
surface  and  is  readily  rubbed  off  in  living  colonies.  The  layer  is  continuous,  but  is  not  distinctly 
limited  on  its  mesoglteal  asjiecl,  a|>pcaring  to  pass  insensibly  into  the  («ll-inclosures  of  the  latter. 
It  contains  zooxanthellic  and  narrow,  elongated  nematocysts,  as  well  as  a  large  oval  form.  The 
fon-ign  incrusting  material  is  limited  to  the  deeper  part  of  the  ectotierni. 

The  mesc^lii'a  is  thick  and  densely  crowded  with  calcareous  sand  grains;  a  few  siliceous  sponge 
spicules,  radiolarians,  and  an  ociaisional  test  of  a  foraminifera  also  occur.  Isolated  cells  and  large 
and  small  cell-islets  are  scattered  throughout,  the  latter  conl^ning  nemato<'ysts  and  pigment  granules. 

The  eiido<ierin  is  uniformly  narrow,  except  in  the  upper  region  where  the  mesenteries  are  closer, 
when  it  l)ecoines  broaitcr.  It  contains  mnch  granular  pigment  matter  and  many  zooxauthellfe,  and  a 
weak  endodermal  muscle  is  present 

The  single  sphincter  muscle  is  (untamed  withm  an  elongateil  series  of  small  mesoglieal  cavities; 
proximally,  they  are  situated  close  to  the  endodermal  border,  but  become  more  central  above,  where 
the  cavities  are  a  little  larger  (Dg.  28). 

The  tentacles  p<iBsec»  a  broad  ectoilenn  crowded  with  long  narrow  nematocysts,  !ioosanthell», 
and  pigment  granules;  the  mesoglfea  and  endoderm  are  both  thin.  The  ei^todermal  musculature  is 
well  developed  on  mesogUeal  piaitings,  but  the  endodennal  is  weak. 

The  discai  wall  is  much  like  that  of  tlie  tentacles,  but  incrustations  occur  toward  the  middle 
where  the  mesogltta  tliickeiis. 
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In  its  trmiBverse  outline  the  Htomoctieum  varies  in  different  repioiifl  and  in  different  polype.'  In 
most  examples  it  is  pyriform,  tnincfited  toward  the  groove,  and  the  ectodenn  ftirma  seven  or  eight 
vertical  folds  on  each  side,  the  gonidiol  groove  oecu|)yiiig  nearly  one-thinl  of  the  diamcler.  In  other 
I>olyi>e  the  stomodaiiun  may  he  nearly  circular  end  devoid  of  folils.  The  ectoderm  is  strongly  oliatad 
and  loadeil  internally  with  yellow  pigment  ^raniilee. 

The  mesenteries  preeent  the  normal  brachyetiemic  arrangement  in  most  cases,  bnt  irregularities 
may  occur,  as  where  a  polyp  may  bo  macrocneniic  on  one  side  and  brachycneinic  on  the  other,  while 
one  polyp  has  iieen  met  with  in  which  the  former  arrangement  occurred  on  both  ndes.  The  auml)er 
of  pairs  varies  from  about  14  to  17.  The  mesenterial  mesogltea  is  very  narrow  except  toward  the 
column-wall,  where  itenlai^gesand  contiuns  the  basal  canal  and  sinusett,  Thescoccupy  almost  the  whole 
transverse  wiilth  in  the  u|)]>er  region  of  the  uicffenteriee,  but  are  more  restrictwi  below.  The  baeal 
canals  are  well  developeil  in  both  the  perfeei  and  imperfect  mesenteries  and,  in  addition  to  cells  with 
granular  protoplasm,  contain  many  oval  nemafocysts  and  pigment  parti<'lcfl;  l>elow  they  are  connecte<l 
with  the  siuuseH  in  the  ciuiicnchyme.  The  entloilerin  on  the  lower  part  of  the  mesenteries  is  enormonsly 
thickened  and  loailed  with  nutrient  granules. 

The  reflected  ectoderm  and  mesenterial  filaments  are  of  the  typical  Zoanthean  character. 

Spennaria  occurred  on  the  complete  iiieHenteries  oi  some  of  the  i)olype  examined. 

Localitifa,—St.  Thomas  (Duchassaing  k  Michclotti),  Jamaica  (Dnerdeii).  ('ul>a  (U.  S.  Fish 
Commission). 

ACTINIARIA  (restr.). 

Actinozoa  in  which  six  jmirs  of  |>rimary  mesenteries  (protocnemes)  arise  bilaterally,  and  usually 
all  become  complete.  The  two  axial  pairs  constitute  the  directives,  in  which  the  retractor  muscJes 
are  on  the  faces  turned  away  from  one  another;  the  remaining  four  constitute  unilateral  pairs,  two  on 
each  side  of  the  polyp,  in  which  the  retractor  muscles  are  on  the  faces  tumetl  toward  each  other. 
Additional  mesenteries  (metacnemcti}  ariee  tu*  unilateral  pairs  within  the  six  primary  exoc<eIee, 
either  flimultaneoiisiy  or  snccessively  in  a  bilateral  manner  from  one  atqiect  of  tlie  polyp  to  the  otlier, 
and  usually  constitute  one  or  more  alternating  hexamcral  cycles  beyond  the  primary;  sometimes  the 
hexameral  plan  is  departed  from.  One  or  more  tentacles  may  arise  from  each  mesenterial  chamber. 
The  coiumn-wall  occasionally  jiosse^scs  an  e<'to<lermal  muscle  and  ganglion  layer.  Two  gonidial 
grooves  usually  occur.  Parieto-liasilarand  liasilar  muscles  are  generally  developed,  and  usually  ciliated 
bands  on  trilobed  mesenterial  niamenls.  The  polyps  are  twlitarj-,  never  forming  <H>lonie8,  and  no 
incrustiuKor  continuous  skeletoti  is  proihiced. 

Order  ACTINl\/E  Milne-Edwards. 

Actiniaria  in  which  the  tentacles  are  simple,  anil  arranged 
of  the  disk.     Only  one  tentacle  coumiunicatea  with  each  met^en 

The  orders  jlcJiHHia-  and  StiehotUu-lijlinie  are  here  f'nr|)loyi-il  with  their  older  signiticani«,  not  in 

the  manner  adopted  by  (iirlgren  (I900n). 

Family  PHYLL.'VCTIII.E  .\ndrcs. 

Actiniaria  with  a  smooth  i)r  jwrtiy  verrunBie  column;  lentack's  simple,  subulate,  situateil  nt 
some  distani-e  from  the  apparent  discal  margin;  between  the  tentacles  and  margin  are  l,iw  tentacular 
Structures  or  (oliose  areas.  Sphincter  iniisi'le  eniliHlennal,  more  or  I es:«  cin'uui scribed,  lying  in  the 
interval  Iwtwcen  the  tentacles  and  the  froudose  or  tentacular  structures.  Two  or  more  onlers  of 
mesenteries  perfect. 

The  family  Pliyllnfli'lir  has  lieen  studied  anatomically  mainly  by  Pn)fes8or  McMurrich  (1889,  18S3) . 
It  embraces  at  least  the  following  genera;  Phi/l/ii'lie  M.  VA«.,  OhIiiiHk  M.  Edw,,  Dip)aftu  McMur., 
Crarlatlix  MeMur.,  and  Anlmirtis  Verr.  Iladdon  (1898,  p.  437)  includos  the  genus  Ho^ophon-i  of  H.  V. 
Wilson  (IJWO),  but  I  have  fhown  (189H)  that  Wilnon's  six-i'ics,  If.  cimlligenii,  isa  /j'Sritnin and  must 
therefore  be  plaitnl  with  this  genns  u^der  the  family  Ilrti'lri'iiirllilrr.  The  West  Indian  Ropiophorin 
never  exhibits  anything  corresponding  with  the  extensile  and  variable  <-apiIulum  which  )Iaddo<i 
describes  for  his  If.  ciurlti. 


cb,  Google 


THE    ACTINIANS    OK    FORTO    RICO.  84S 

0«niii  ASTEBACTIS  TerrlU. 

ractii,  Verrill.  18M,  p.  *M:  IS99.  p.  45:  Andre',  !»«,  p.  606:  Haddon,  18B8,  p.  MB. 
FhyltiKtidie  in  which  the  column  ie  provided  in  ite  upiwr  part  with  vertical  row»  of  ailheaive 
ie;  outside  the  tenlaoteH  the  acrorhagi  are  enormonsly  davelopeii,  appearint;  au  n  flat,  luffled 
collar,  and  each  bears  numennis  small  hollow  papilla  or  Gnger-like  simple  or  ciiiiipiex  oiitgrowtha. 
Sphincter  muscle  <'iretimHcribed.     Twelve  or  more  )wirB  of  perfect  meeenl^ries. 

A«t«ract»  expanaa  Dnerden.    Plt<.  II,  VIII,  IX,  FigH.  8,  29-33. 


This  species  is  one  of  the  most  plentiful  in  the  collntiODB  from  Porto  Rilo  but  all  the  epecimena 
received  are  strongly  retracted  and  infolded.  It  is  undoubtedly  the  form  »  hich  is  to  be  obtained  in 
such  abundance  all  around  the  Jamaica  coasts,  and  which  has  been  dieruHse<l  and  partly  described  by 
/McMiirrich  (1S98,  p.  212)  from  twenty-six  specimens  obtained  by  him  from  Cuba  On  account  of 
the  uncertainty  involved  in  it§  identtlication  with  others  already  descnbed  it  ^s  desirable  that  a  full 
account  of  its  characters  should  be  ^iven.  1  have  therefore  supplemented!  the  studv  on  the  Porto 
Rican  examples  with  other  details  obtainable  from  living  JamaK'a  s|>c4imens  A  discussion  of  ite 
relationship  with  other  species  Is  given  at  the  end  of  the  description 

The  usual  living  condition  of  the  polyps  is  that  of  an  exposevl  i  ircutar  dislt  at  the  level  of  the 
sea-floor  in  very  shallow  water,  the  remaiuder  of  the  animal  l>emg  completely  bunett  The  base  may 
Ite  fixed  to  rocks  or  stones,  or  merely  adherent  to  looee  fn^^ments.  When  the  polyp  is  only  embedded 
ill  gravel  and  sand  it  <sn  readily  be  secured  by  passing  the  fingers  downward  am)  around  it  jnd  then 
lifting  up  the  entire  mass.  When  thus  rollect«l  the  whole  of  the  upper  part  of  the  column  is  thickly 
coated  with  sand,  fragments  of  shells,  and  small  pebbles,  heM  there  by  means  of  verrucie.  The 
foreign  matter  is  slowly  dropped  if  the  column  remains  exposed  in  the  laboratory  for  some  time. 
Placed  in  a  tumbler  or  vessel,  the  upper  part  of  the  column,  along  with  the  acrorhagi,  overhangs 
gracefully,  its  form  and  the  delicacy  of  the  colors  rendering  tliP  polyp  a  very  attractive  object.  It  was 
from  such  a  sjiecimen  that  fig.  8,  pi.  ii,  was  taken. 

In  the  laltoratory  the  polyps  exercise  some  selection  In  their  food,  anything  objectionable  living 
dropped  over  the  edge  us  a  result  of  the  contractions  of  the  latter,  Khould  the  water  become  stale 
the  stomodfenm  is  everted,  and  if  no  ctiange  is  made  in  its  surroundings  thecversion  of  the  polyp  may 
become  complete,  enabling  all  the  internal  on^ns  to  lie  oliserveil.  The  exiiosed  colors  vary  with  the 
nature  of  the  sea-floor,  the  general  impression  U'ing  dark  olive  on  a  black  muddy  floor,  and  gray  In 
coral  mud  or  sandy  surroundings. 

External  ehnrnrUrt.—Vilhen  the  polype  are  expanded  in  the  laboratory,  free  from  foreign  material, 
the  base  is  larger  in  diameter  than  the  column  and  pellu<-ld,  the  mesenterial  lines  showing  through. 
The  margin  is  crenate 

The  column  is  erect  and  cvbndncal,  narniw  in  the  miilille,  *nd  broad  below  and  above.  It 
iH  thin  walle<l  anil  <Ii\iiled  by  the  mesenterial  lines  into  well-marked  rounded  riiigcs  and  furrows, 
u<)ieciall}  toward  eaih  extremity  Distally  the  column  \%  callclfonn  and  considerably  overhangs  the 
lower  part  The  \emiue  are  circular  and  extend  in  longitudinal  rows  down  the  intermaeenterial 
ndges  for  about  one-thinl  of  the  length  of  the  column,  each  ridge  iHXHessing  abont  a  dozen.  Th« 
members  of  anv  row  art  usuall)  irnyiilarly  arrange*!  with  referemxi  to  the  contiguous  I'ows,  butsome- 
tJines  they  are  dispow-il  in  transverse <tyc!ea.  The  middle  of  tlie  verriH^is  usually  depremed,  ^vinga 
sucker-like  character  to  the  whole  urgau. 

The  oral  disk,  regarding  as  such  all  the  flat  exposed  part  of  the  polyp,  consists  of  three  areas: 
(n)  A  peripheral  zone,  ciiiistituted  of  rsdiating,  frondose  bodies— the  acrorhagi,  in  diameter  occupying 
from  one-half  to  two-thirds  of  the  whole  <lisk,  and  corresponding  In  numlier  witli  the  lentaclts. 
(b)  The  tentacitlate  zone,  containing  four  cycles  of  subulate  tentacles,  (c)  The  usual  smooth  naked 
area  of  the  disk  or  [leristonie,  with  the  mouth  in  the  center. 

The  fronilose  areas  are  broad  railiatjni;  l«nils,  cloHely  arranged,  but  sharply  seimrated  from  one 
another  by  ilecp,  nakeil  gnHiveH,  ineKeulerial  in  |ioHitJon,  and  only  seen  on  aclually  Heparating  the 
ridges.    They  are  raised  a.  little  almve  the  general  level  of  the  disk,  and  aru  jwrtly  distinct  from  one 
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another  at  the  outer  margin,  where  they  overhang.  They  bear  tuberclee  and  irreKiilar  short  outgrourthB, 
sonu^  of  which  become  minutely  dendrifonn,  and  are  provi<ieil  with  rounded  tubert^lcH  and  short 
flDger-Hhape<I  procefflet).  The  ou^rowthH  are  a  little  closer  and  more  numerous  at  and  toward  the 
sides  and  ends  of  the  aororhagi,  and  are  sunietimes  almost  absent  along  the  middle.  The  <K>mp1ete 
zone  conslBts  of  three  cycles:  (u)  A  primary  series,  twelve  in  nutriber,  extending  practically  as  far  as 
the  base  of  the  outermost  cycle  of  tentacles,  and  occupying  the  same  radii  as  the  first  and  second 
cycles  of  tentacles;  centrally,  as  well  aa  at  the  margin,  they  may  be  produced  ik>  as  to  be  partly  (ree 
from  the  rest  of  the  disk.  {Ii)  A  secondary  series,  also  twelve  in  number,  extending  centripetally  ft 
little  more  than  half  the  length  of  the  first,  and  correspiniding  with  the  third  cycle  of  tentacle*, 
(r)  A  tertiary  series  of  twenty-four,  opposite  the  (onrtb  cycle  of  tentacles,  generally  narrower  and 
shorter  tlian  the  last,  with  the  tubercular  and  frondose  outgrowths  not  as  well  develiipeil.  In  the  living 
condition  the  intlividual  outgrowths  at  the  centripetal  end  of  the  second  cycle  occasionally  become 
much  eidarged,  inflate<l,  and  lighter  in  color,  abiding  a  pet^liar  character  (o  the  disk.  The  numlier 
may  vary  at  times,  an  amuigement  in  fourteen  inst«?ad  of  twelve  1>eing  counted  in  one  polyp.  In 
preserved  polyjis  thb  disposition  of  the  frondose  areas  in  cycles  is  by  no  means  so  readily  recognised 
at  ill  the  living  condition. 

Comparing  the  acrorhagi  of  Atteractu  with  those  of  a  typical  Bunodid,  such  as  B.  graniUifira.  it 
Is  found  that  the  |>apillK-,  tuliercles,  etc.,  occur  on  the  upper  as|)ect  of  the  oi^ns  in  the  former, 
while  in  the  latter  they  are  restricted  to  the  lower  aspect,  the  upper  surface  l)eing  quite  smooth.  The 
acrorh^  of  most  Bimodids  bear  stinging  cells,  while  these  are  absent  from  AtUractU. 

The  tentacldfl  are  short,  entacniicous,  acimiinate,  broad  at  the  base  and  then<«  narrow  rapidly, 
smooth,  generally  torty-eight  in  number,  and  arranged  in  four  cycles  according  to  the  formula 
6  6  12  24.  The  disk  and  tentacles  may  be  completely  infolded.  The  naked  portion  of  the  disk  is 
flat,  smooth,  and  occupies  but  a  small  proportion  of  the  total  apparent  ilisk.  The  mouth  is  ot'al  and 
the  gonidial  grooves  are  strongly  marked.  The  stomodieum  is  ca[>able  of  complete  e\'ervion,and  under 
uncongenial  circumstances  the  animal  may  even  turn  itself  insi<1e  out. 

The  coloration  varies  much  in  different  parts  of  the  same  polyp,  and  also  in  individual  polyjw. 
The  base  is  pellucid  and  white.  The  column  is  generally  cream-colored  below,  lieconiing  a  lighter  or 
ilarker  olive  above;  sometimes  the  lower  part  displays  irregular  thin  patehes  of  crimson  or  or&ngu; 
the  verrucju  usually  evhibit  white  centers.  The  colors  on  the  <liBk  vary  somewhat  according  to  the 
nature  of  the  ground.  The  most  usual  condition  is  a  pale  olive,  with  the  frond  tubercles  opaque 
white  or  grayish.  The  frontls  may  also  be  a,  dark  olive,  green,  brown,  or  blackish  brown.  The 
tentacles  are  usually  lighter  or  darker  shades  of  olive  or  brown,  with  a  green  or  crimson  iridesccncp; 
seveial  oval  patehes  of  opaque  white,  each  with  a  clear  center,  ix«ur  on  the  inner  surface.  The  disk 
may  be  flecked  in  various  ways  with  opaque  white  or  cream,  often  with  im^lar  [latehes  of  crimson 
or  (ireeii,  esi>ecially  around  the  mouth. 

The  height  of  the  column  varies  from  4  to  6  cm. ;  it  may  even  reach  as  much  aa  8.2  cm.  The 
diameter  is  likewise  inconstant;  on  full  eiijansion  it  is  about  3  cm.  in  the  middle.  The  length  <if  the 
inner  tenlatrles  is  1.5  cm.    The  diameter  of  the  whole  disk  is  usually  (i  or  7  cm, 

Aiuilomy  and  HinUilogy. — The  column-wall  is  of  onlymoiierate  thicknesi'.  The  ectoderm  is  much 
foldeil  in  contracte<l  specimens,  and  no  ectodermal  musculature  is  recc^^iixable.  The  ni«*»glo?8  is 
narrow,  and  exhibits  a  fibrous  appearance;  abundant  connective-tissue  cells  are  scattered  throughout 
The  eiuloderm  is  very  deep,  and  where  the  mesenteries  are  closely  arranged  becoinea  triangular  in 
transverse  sections.  Zooxanthella-  are  al>undant.  The  cndodermal  muscle  is  well  developed  on  fine 
branching  niesogliral  plaitings,  which  inretracle<l  polypsare  arranged  somewhat  in  grou]is.  A  sertion 
through  a  verruca  reveals  that  the  mesoglita  is  elevated  on  each  side  (fig.  33). 

The  ai'r()rha,'!i  with  their  dendriform  and  tubercular  outgrowths  are  extremely  thin-walled 
structures,  withimt  any  peculiar  histological  mollifications.  The  mesoghpa  is  sirarcely  distinguishable 
an  a  distinct  layer,  and  the  ectoderm  is  much  thinner  than  elsewhere  anrl  devoi<l  of  neinaloblasta.  .\ 
slight  endo'ieruial  muscle  occurs. 

The  sphincter  (pi,  viii.  Jig,  30)  is  a  small  but  typical  clrcumscrilH'd  endodemial  muscle,  siu'h 
an  is  characteristic  of  the  IhinoilafiUlir.  As  in  that  family,  it  oi'curs  between  the  acrorbagi  and  the 
origin  of  the  outer  row  of  tentaitles.  It  is  oval  in  shape  and  subpedimculateil,  and  the  mesi^la'al 
plaitings  are  narrow  ami  much  branched. 
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The  ectoderm  of  the  tentacles  is  a  brtiail  layer,  usually  much  folded  in  preserveii  specimens;  the 
nematotyeta  are  small  and  arranKeil  in  a  iniripheral  zone.  The  lonftitriiiiiuil  ectodermal  muscle  is 
strongly  developed,  and  a  thin  nerve  layer  can  be  di^tinguiahed  toward  the  pn>ximal  extremity.  The 
mesoglcea  is  narrow  and  thrown  into  long,  narrow,  slightly  branching  ptiuts  on  its  e^-lodennal  lH>rder, 
following  the  foldings  oi  the  ectoderin.  The  endoderm  is  loaded  with  Koojcanthelhe  and  presents 
very  irregular  internal  limitations. 

The  nake<t  portion  of  the  disk  shows  both  the  ectodermal  and  enilodernial  muscles  stnmgly 
developed  on  mesoglccal  processes.    Stinging  cells  do  not  appear  to  be  present  in  the  ectoderm. 

The  ectoilerm  of  the  stomodieum  is  strongly  ciliated  throughout,  and  displays  a  broad  zone  of 
deeply  staining,  elongated  nuclei,  among  which  occur  abundant  glandular  cells  and  long  nematocysts. 
Tlie  two  goiiidial  grooves,  though  clearly  distinguished  in  the  living  animal,  are  not  stroi^;ly  marked 
off  irom  the  rest  of  the  stomodaum  histologically.  They  are  prolonged  as  langueltes  tor  some  distance 
below  the  lower  boundary  of  the  tube.  The  niesogltea  is  not  appreciably  thickened  at  the  grooves, 
and  is  very  thin  throughout. 

Forty-eight  pairs  of  raeaenteries  are  present,  two  pairs  of  which  are  directives.  All  are  ])erfect 
for  the  greater  part  of  the  length  of  the  stomods^um,  but  all  except  the  primary  cycle  become  frte 
before  the  termination  of  the  stomodieum  is  reached,  the  third  cycle  bwoming  free  in  8<lvance  of  the 
second  (fig.  32).  In  a  small  polyp  only  twenty-Eour  mesenteries  were  present,  all  of  which  were 
complete  in  the  upper  region.  Below  the  atomodwiiin  the  mesenteries  are  arrangetl  in  well-defined 
cycles,  with  the  formula  6  6  12  24.  The  retractor  muscle  is  circuinscriljeil,  and  strongly  developed 
on  long,  narrow,  branching  mesogla'al  plaitings.  A  well-develoi>ed  pcnncm,  bearing  tlie  paricto- basilar 
muscle,  occurs  en  theother  face;  in  the  upper  regionitissituatcd  near  the  origin  of  the  me^ntery,  but 
its  internal  free  edge  l)ecomes  further  removed  from  the  periphery  as  the  lower  region  is  approacUed. 
The  retractor  muscle  is  equally  developed  on  the  twelve  (lairs  <)f  mesenteries  constituting  the  first 
anil  second  cycles,  but  is  weaker  on  the  members  of  the  thin!  and  toarth  cycles. 

Mesenterial  filaments  occur  on  all  the  mesenteries  below  tlie  stomoda^l  r^on,  both  the  ciliated 
and  glandular  streaks  bemg  well  developed. 

In  the  half  seition  of  a  polyp  represented  in  fig.  29,  the  mesentery  is  viewed  on  its  ectocrclic 
face,  and  the  paneto-basilar  muscle  is  indicate<l,  extending  practically  the  whole  length  of  the 
polyp.  The  mesoglwa  supportmg  it  presents  a  very  distinct  free  e^lge.  The  basilar  muscle  is 
clearly  seen  and  is  also  represented  in  section  in  fig.  31.  Both  inner  and  outer  stomata  occur,  the 
former  large  aad  the  latter  exceptionally  small  and  situated  some  distance  from  the  ]ieriphery.  lu 
some  mesenteries  the  outer  stoma  was  not  represented,  while  in  others  a  thinning  of  the  mesentery  was 
recognisable  where  the  a{>erture  should  occur,  but  the  actual  perfomtiuu  had  not  taken  place 
Apjiellfif  (1900,  p.  77)  has  recently  shown  that,  contrary  to  the  generally  a<t«pt«l  opmtori,  the  mes- 
enterial fitoniala  originate  in  the  embryo  by  resorption  of  the  mesenterial  tissue.  It  was  mamtained 
by  the  Hertwigs  that  they  represent  int«rniptions  in  the  growth  of  the  nipsenterv  which  had  ne\«.r 
b<H!n  completed.  AppeltoE  found  in  I'rticina  tliat  at  first  the  mesenteries  are  entire,  and  that  it  is 
only  later  that  the  perforations  appear,  first  by  resorption  of  the  mesoglu-a  and  then  of  the  tndoderni, 
the  outer  stomata  appearing  somewhat  earlier  than  the  inner. 

In  AiUenieiiii  it  would  seem  that  the  outer  stomata  are  in  proce.^  of  disappearing,  r)r  rather  of 
ceasing  to  appear.  Whenever  present  they  are  exceptionally  small,  while  the  large  size  of  the  mesen- 
teries has  enabled  me  to  satisfy  myself  that  in  some  cases  they  are  altogether  wanting.  Where  a  thin, 
non-|ierf orated  spot  occurs  it  is  evident  that  the  absorption  of  the  mesenterial  tissue  is  only  partial. 
The  incomplete  development  of  the  apertures  may  perhaps  l>e  assoi'Ialed  with  the  exceptional  width 
of  the  mesentery  in  this  re(^on,  <lepenileiit  upon  the  extraonlinary  development  of  the  acrorhagi. 

In  otic  )>olyp  sectionized  male  gonads  were  met  with  in  great  abundance,  occupying  a  targe  pro- 
portion  of  the  ca-leuleron.  The  spermaria  were  arrangol  in  roughly  parallel  rows,  but  on  account 
of  their  crowded  condition  the  cycle  or  <:ycles  of  mesenteries  on  which  they  were  Iwme  could  not  be 
determine*!. 

AgternMl*  erpaima  is  apparently  one  o(  the  most  plentiful  of  the  Actinians  within  the  West  Indian 
area.  This  is  irertainly  the  case  as  regards  Jamaica.  Its  abundajice  in  the  II.  S.  Fish  Commission's 
collections  woulil  indiiate  the  same  for  I'orto  Kico,  while,  according  to  McMurri<-h  (1898,  p.  233),  it 
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wonid  seem  to  be  fairly  common  on  the  Cuban  coast  Like  ProfetworMcMurrich,  in  the  paper  juflt 
referred  to,  I  have  always  considered  thiw  Tact  as  strongly  suggestive  of  its  identity  with  one  or  other 
of  tlie  species  etrtabliahed  by  the  earlier  aiitinologiBts.  It  can  scarcely  be  expected  tliat  a  form  so 
abundantly  represented  around  three  of  the  islands  of  the  Greater  Antilles  would  l>e  absent  from  the 
Leaser  Antilles,  whence  Lesueur  and  Duchassaing  cS:  Miehelotti  obtained  their  types. 

But  nncertainties  arise  when  it  is  attemptal  to  compare  it  step  by  step  with  the  descriptions  of 
these  writers  and  with  the  determinations  ol  them  made  by  subsequent  students.  Of  the  species  to  be 
considered  are  A^eractis  Jtoirulifera  (Lesueur),  A.  oonquilega.  (Duchassaing  &  Miehelotti),  A.  farmom 
(Duchassaing  &  Miehelotti),  and  A.  bradteyi  (Venill).  MeMurrich  (1889,  p.  108)  has  described  from 
the  Bermudas,  under  the  term  OuUicliK  /mcicalata,  a.  Phyllactid  which  Verrill  (1899,  p.  45)  regards  as 
the  Actinia  Jtoicali/era  of  Lesueur,  and  of  which  Verrill  later  gii'cs  a  figure  (19O0,  pi.  liviii,  fig.  1) 
nnder  the  lit\e  Aaiwiclis  Jlogeuli/era,  the  generic  term  being  evidently  a  typographical  error  for  A»ler- 
actig.  Both  Verrill  and  MeMurrich  have  seen  specimens  of  the  Jamaica  Asteractie  and  agree  (tii  liU.) 
that  it  is  quite  different  from  the  siiecies  referred  to  above. 

The  form  which  Ducliassaing  &  Miehelotti  (1860,  p. 46,  pi.  vii,figa.7,ll)  have  described  and 
flared  as  Oiiladis  ftrmndifern  may  perhaps  be  taken  as  referable  to  the  present  one,  though  their 
fig.  7  but  indifferently  represents  the  species  when  seen  alive.  A,  Andres  (1883)  does  not  accept 
Duchassaing  &  Michelotti's  identification  of  their  form  with  the  A.  JJoscvlifera  of  Lesueur,  and 
separatee  O.  fiancrdifera  as  a  distinct  species,  Oulactis  foliom.  MeMurrich  (1889,  p.  56)  described  and 
figured  as  the  (Hladis  fiotcidifera  of  both  Lesueur  and  of  Duchassaing  &,  Miehelotti,  and  the  O./oluMa 
of  Andres,  a  single  specimen  which  he  found  buried  in  the  sand  up  to  the  tentacles  on  the  shore  of 
theislanil  of  New  Providence,  Bahamas.  He  described  it  thus:  "The  fronds,  situated  on  the  periphery 
of  the  Aitv,  are  in  a  single  cycle,  one  surmounting  each  longitudinal  row  of  vemicsc,  there  being 
alU^ther  apparently  24."  MeMurrich  (1898,  p.  233)  has  «nee  had  the  advantage  of  studying 
numerous  specimens  from  Culm  which  he  regards  as  without  question  representati^'es  of  the  present 
species.  His  opinion  therefore  of  the  identity  of  the  present  form  with  the  older  species  of  PhyUadidx 
is  of  special  value.     He  remarks  as  follows: 

"With  none,  however,  does  it  seem  to  agree  very  closely,  though  it  seems  to  come  nearest  to 
O.  fimrvUfera  of  Duchssaaing  &  Miehelotti  ('60).  In  my  original  description  of  O./oseu/Vfera  ('89) 
I  look  it  for  grant^l  that  Duchassaing  &.  Michelotti's  identification  was  correct  Andres  ('83)  thinks 
otherwise  and  has  separated  the  form  described  by  these  authors  from  Lesueur's  O.  fiotcuiiffra  and 
nametl  it  O.  fiiliota.  Perhaps  after  all  Andrea  may  have  been  right;  the  form  which  1  described  from 
the  Bahamas  ^rees  furly  well  as  to  coloration  with  Lesueur's  form,  while  the  present  form  seems  to 
agree  more  closely  with  that  of  Duchassaing  &  Miehelotti.  However,  the  earlier  descriptions  are 
all  too  intleflnite  to  make  the  identification  certain  and  it  will  perhaps  lessen  the  chances  of  confusion 
in  the  future  to  BC<«pt  Mr.  Duerden's  seiiaration  of  the  present  species  under  the  specific  name  he  has 
chosen." 

The  occurrence  of  only  24  frondose  areas  at  once  separates  the  s|)ecies  from  A.  txpaiaa,  for  in 
this  48  are  invariably  present,  except  in  cases  of  irregularity. 

The  description  given  by  Duchassaing  &  Miehelotti  (1860,  p.  47)  of  their  Oulaetit  formogn  is  very 
incomplete,  bnt  the  accompanying  figures  (pi.  vir,  figs.  4,  5),  showing  only  20  tentacles  in  a  single 
cycle,  suflicc  ifi  show  that  it  is  widely  separated  fmm  A,  rr/xtiim. 

The  species  seems  t<t  l)ear  some  resemblance  to  /Ijtffmrtw  lirndlegi  Verrill,  from  Panama,  the  type 
species  of  the  germs  (189fl,  p.  46),  though  evidently  this  is  a  smaller  form.  Verrill  in  his  original 
description  (1869,  p.  465)  refers  h.)  "twelve  conspicuous,  dark  spots,  aixiut  midway  between  the 
tentacles  and  margin,  and  corresponding  with  the  primary  tentacles,"  in  the  drawing  accom|kanying 
the  specimens  transmitted  to  him,  but  is  unable  to  account  for  them.  In  Jamaican  examples  1  have 
occasionally  met  with  a  similar  ai>peurance  and  found  it  to  he  due  to  a  loisl  distension  of  the  papillfe. 
It  is  not  a  constant  feature  of  tiie  individual.  The  [mpillie  may  afterwanls  return  to  their  normal 
condition,  and  no  distinction  between  them  and  the  others  is  then  apparent. 

In  his  original  account  Verrill  notes  that  the  frundose  areas  are  of  difierent  radial  extent,  exactly 
as  found  in  the  Jamaican  sjieeies,  but  in  his  later  description  (1899,  ]>.  46)  he  makes  no  reference  to 
this,  and  his  figure  does  not  suggest  an  oniinal  dispusition.  Kuriher,  the  papillie  appear  to  increase 
in  size  from  wittiiu  outward  in  A.  IntuJleyi,  though  such  is  not  the  case  in  A.  expanm. 
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So  far,  then,  the  species  seems  (listinctly  separated  from  any  previously  described,  and  it  seems 
preferable  to  retain  the  position  aasumeil  in  MpMurrich's  paper. 

Family  BUNODACTID^  VerrilL 


AclJniaria  with  a  flat  contractile  base;  column  usually  providwl  over  the  whole  or  greater  i«rt  of 
its  extent  with  vertical  rows  of  adhesive  verruca!  or  v<<xii:ular  outgrowths,  often  with  a  capitnlar  cycle 
modified  as  acrorbagi,  no  cinclides  an<l  acuntia.  Sphincter  muscle  endodermal  and  circumscribed. 
Perfect  meaenteriea  usually  numerous  and  strongly  muscular:  all  may  be  gODophoric. 

The  family  Bunodactid!e  corrcsponde  with  the  family  Butuxlidre  of  Gosee  and  subsequent  autliors. 
The  change  of  name  is  due  to  the  recognition  by  Verrill  that  Gosse's  generic  term  Bunoden  was 
already  preoccupied  (see  below). 

The  family  includes  Actiniaria  which  are  readily  reco({nizei1  by  the  verrucose  or  vesicular  character 
of  the  column  and  the  very  pronounced  circumscribed  sphincter.  The  genus  LeioteaiUi  alone  has  a 
smooth  column.  Both  the  PhyUnrtida:  and  Alidiil^  are  closely  relaletl  with  the  Bunodaclidie,  and  as 
intermediate  forms  are  atwiied  the  three  may  have  to  be  united.  The  Phyllactidie  are  separated 
munly  by  the  enormous  development  of  the  acrorh^,  which  become  stnmgly  tubercular  or  lobed  on 
their  upper  aspect,  and  constitute  a  lar^e  pn>portionotthe  exposed  disk  of  the  polyp.  The  .^Kcirrf.T  bear 
vesicular,  often  pedunculated,  columnar  outgrowths,  but  the  muscular  development  throughout  is 
much  leee,  the  sphincter  being  either  absent  or  diffuse  in  character,  while  acrorhagi  are  usually  absent. 

Oenni  BDHOBOBOICA  VuTiU. 


Btmodaelidie  in  which  the  column  is  provided  with  vertical  rows  of  veeicular  outgrowths,  which 
may  be  all  of  the  same  size  or  alternately  larger  and  smaller,  and  with  a  cycle  of  simple  or  complex 
acrorfat^.    Tentacles  polycyclic.    Twelve  or  more  pairs  of  perfect  mesenteries. 

In  1899  Professor  Verrill,  having  discovered  that  Gosse's  generic  term  Bimodet  (1866)  had  been 
employed  a  year  previously  by  Eichwald  for  a  genus  of  Eurypteroids,  proceeded  to  subdivide  into 
different  genera  the  species  which  had  been  included  under  the  long-established  name.  For  forms  the 
verruoc  of  which  serve  aa  adhesive  suckers,  and  of  which  the  British  Bunodeg  vcttuimwi  (B.  gemmofta) 
is  the  type,  he  gives  the  name  Bunodndis.  Attaching  supreme  importance  to  the  presence  of  only  six 
pairs  of  perfect  mesenteries,  he  erected  the  genus  BunodelM  for  the  Avlactinia  tlellvidet  of  McMurrich 
(1889,  p.  28),  but  in  a  later  paper  of  the  same  series  (1899,  p.  146)  he  withdrew  the  genus,  having 
found  that  in  laige  Jamaican  specimens  the  number  of  perfect  mesenteries  in  the  type  species  may 
reach  twenty-four.  For  the  .Actinia  ffmniiiifem  of  Lesueur,  Verrill  proposed  the  genus  Sunodoaoma, 
distinguishing  it  from  Bitnodactie  by  the  fact  that  the  verruoe  do  not  form  adhesive  suckers,  but  are 
vesicular,  and  that  the  upper  or  submaiginal  verrucie  are  larger,  and  in  mature  specimens  more  or 
less  lobulafed.  The  two  forms  of  verruac  appear  to  me  well  worthy  of  generic  separation;  they  differ 
both  histologically  and  physiologically.  The  alteration  in  the  typical  generic  name  made  it  necessary 
to  effect  a  corresponding  changii  in  the  family  name,  and  Verrill  therefore  altered  this  from  Bimodidtc 
to  BtinodwHidw.' 

•  Profeanr  McMurrich,  In  his  report  on  cerlain  PuRct  Sound  Actlntoni!  (AnnalB  N.  Y.  Acnd.  Scl.,  vol.  iiv.  pi.  1,  July, 
1901).  received  while  (he  present  paper  wmgoInK  thruugh  Ihc  pre*-,  diwuaaes  at  Bomc  length  Ihoiij-nonymy  ot  the  genera 
now  under  conddenllon.  Following  the  strict  lawK  of  priority,  MirMuirich  employs  Ehrcntierg'K  (1A34)  snbgenus  CrOnlna 
for  the  genus  Banoda  ol  Q<ime.    It  Is  only  posdble  here  to  tabulate  his  conclosions.  which  are  as  follows: 

Cribrina.  Shi.^Baimelet  GOKte.  Emelit  Verrill,  Bmuidartis  Verrill.  BniuKMIa  Verrill. 

Ihiieina.  Ehr.  =  iVai(o  Gosse,  powJbly  EpigtmaniK\i'nin. 

AnUuriArara,  Duch.  &  Mich.^^ufatHnto  Verrill,  .Eyeoit  Gosbc,  Bunmlimma  Vcrrtll. 
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Bunodosoma  granulifera  (Leeueur).     Pis.  II,  IX,  X,  Fig».  9,  34,  35. 

AcliBia  graniil(ftra.  Lesueur,  iM7,  p.  1*3. 

Vrtkhta Icivoni.  DuchvsainR,  isao,  p.  9. 

Outarttoffmniiiiftro,  Mllne-Edw«nlMm7.  p.  2M:  Dmihaeminget  MlohclotU.  1(160,  p.  *S. 

CfTnuIftiniHUrtleina),  DuchascattlK  ct  Hlchcluttl.  1960,  p.  42,  pi.  Vl,  Bga.  13,  M. 

Antliaplrufa  granalifcra.  DiidiusBJnK  et  Mlcholottl.  1866,  p.  lit.  pi.  ill,  flg.  8. 

jiK/nrttiiin  ^Mnuiiftni.  Andren,  1SS3,  p.  43S. 

BttBodrn  l^ahtai,  McMimicli,  lafs,  p.  23,  pi.  i.  flit.  4;  pi.  in.  flg.  ^. 

BHuodfi  gTaaid{fera,  DuenlcD,  1898.  p.  Vti, 

Buaodotoma  gmnutifira.  Verrlll,  1S99.  p.  4S. 

Thia  coDunon  West  Indian  Ai'dnian  is  represented  liy  niinierous  specimens  in  the  Porto  Kiisn 
colle<^tioD,  Hometimes  with  the  light  and  dark  lonfiitudinal  inliimnar  bands  still  recognizable.  In 
most  caaeB  the  upper  part  of  the  polyps  ha«  bwonie  infolded,  due  to  the  action  iif  the  strong  sjihintter 
rouecle;  inoneinatanoe  the  reverse  proceas  of  everaion  baa  partly  taken  place,  diBplaying  the  tuherculate 
or  papillose  af^rorhagi  to  great  advantage. 

External  rliaraxtfrs.  — The  base  its  flat,  circular,  adherent  to  rocks  and  stotiee,  and  is  a  little  lar^r 
in  diameter  than  the  column.  It  m  nidiately  grooveii  in  correspondence  with  the  internal  mewnleries, 
and  preserved  specimens  also  xliow  deep  con<-entric  grooves. 

The  column  is  cylindrical,  usually  a  little  higher  than  broad,  and  very  disteneible.  The  entire 
surface  of  the  column  is  crowded  with  suliepheroidal  vesicteH,  w  that  the  actual  body-wall  can  be  sef  n 
only  during  full  distension,  in  which  condition  the  up|>er  pmt  of  the  column  >>e(Tomes  very  Ihin  and 
transparent.  The  vesicular  outgrowtliH  vary  much  In  mIzc,  arraUKement,  and  form  under  the  diflereiit 
condilionH  of  expansion  and  retraction  of  the  polyp.  They  arc  approximately  t^ual  in  siiie  and  thin- 
walled;  on  large  polyps  they  are  bifid  or  even  Irilid  tow*ard  the  a|)eK,  and  the  wall  is  there  denwr. 
Their  r^ilar  <liapoHiti<jn  in  vertical  rowM  i:<  wnally  only  evident  during  lull  expansion;  at  other  times 
they  press  closely  one  upon  another,  and  so  disturb  the  r^ularity.  They  constitute  twenty-four 
alternate  lighter  and  darker  vertical  l>andi«  or  zones,  the  color  distinction  being  usually  apparent  for 
the  whole  length  of  the  column.  In  large  examples  thcee  color  bands  are  not  always  recognizable. 
The  darker  zones  have  usually  five  rows  of  verruor,  and  the  lighter  zones  three,  making  96  rows  in 
all,  the  former  being  nearly  double  the  width  of  the  latter.  On  partial  expansion  of  the  polyp  each 
row  may  appear  as  if  double,  and  in  large  polyjs  192  rows  are  actually  present.  The  number  of 
verrucal  rows  is  less  in  very  young  spedmena.  The  outgrowths  are  incapable  of  attaching  for^gn 
particles  to  the  imlumn. 

The  column  is  deeply  crenate  at  the  apex,  the  de|)re«wonB  (mrreajionding  with  the  internal  mesen- 
'  terial  attachments.  A  large  acrorhagus,  animating  with  the  outermost  row  of  tentacles,  occurs  at  the 
topof  each  entociulic  mesenterial  division,  and  corresponds  with  two  vertiia!  rows  of  verrucfe;  a  smaller 
acrorht^fus  alternates  with  each  of  the  larger,  and  is  exoctclic  in  position,  the  series  corresponding  with 
the  outermost  cycle  of  tentacles.  Theacrorhagi  arc  thus  96  in  all,  but  in  young  polyps  the  smallerseries 
may  not  lie  obvious.  The  outer  or  lower  aspect  of  each  acrortiagus  bears  numerous  small  papillte;  the 
inner  or  upper  surface  is  smooth;  the  apex  of  eafh  is  thick- walled,  and  in  certain  states  of  preservation 
stands  out  prominently  as  a  roundel,  opaqne  white  spheroid.  A  deep  fossa  occurs  between  the  inner 
base  of  the  acrorhagi  and  the  outermost  i^de  of  tentacJes.  Lesueur  (p.  176)  mentions  that  the  margin 
is  "furnished  with  tubercles,  which  are  sumioimted  with  small  whit«  pedunculated  warts." 

The  tentacles  are  entacmuHous,  shortly  conical,  and  generally  96  in  number,  arranged  acconling  to 
the  formula  6    C    12    24    48. 

The  disk  is  large,  smooth,  flat,  and  often  overhangs  on  lull  expansion.  The  two  gonidial  grooves 
are  strongly  marked  by  their  thickened  lips,  and  the  stomodteam  is  smooth  and  readily  everted.  The 
tentacles  and  disk  can  be  completely  hidden  by  the  overfolding  of  the  coluiun-wall. 

The  base  is  yellowish  gray  in  color,  with  thin,  radiating  red  bands;  the  column-wall  is  more 
usually  a  brick  red,  1)ecoming  dark  reddish  brown  above.  The  verruca  are  mostly  of  the  same  color, 
but  the  tips  are  opaiiue  white,  esx>ecially  in  the  distal  region.  The  twenty-four  alternate  lighter  and 
darker  vertical  rows  are  not  well  markeil  in  some  polyps,  but  are  very  persistent  in  others,  even  after 
preservation  for  a  long  time  in  alcohol.  The  acrorhagi  are  nearly  colorless  toward  the  tips,  while 
the  tubercles  arts  ui>aque  white;  the  tome,  between  the  acrorhagi  and  the  base  of  the  outermost  cycle 
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of  the  t<?ntwlfs  in  otlcn  warlut.  The  tenU<-l««  are  yellowisli  gray,  an<)  nearly  transparent  on  tlii'  outer 
Biirtaw;  several  o|>aciiie,  yellow  oval  |>ah;hex  imxut  on  the  inner  aap«:t,  and  alwi  a  vertical,  t'lunfjatetl 
Bpindle-Hhapeil  jwtx^h  of  crimson.  The  dink  exhibits  thin,  radiating  srarlet  lines;  and  yellowish  lttin<li', 
passing  from  around  the  month,  unmiund  the  base  ol  the  tentackfi.  Tht  i)eriMonie  and  upper  jiart  of 
the  Btomodicuin  are  a  britiht  ».-arlet 

The  above  IH  the  coloration  generally  met  with,  hut  different  examples  of  the  specie  vary  much, 
and  some  Hiay  Ihj  here  noted,  llaually  the  column  is  a  bright  red,  but  may  be  crimson,  orange,  brown, 
rhocolate  brown,  or  a  Krayiah  olive.  This  Utter  color,  and  the  vemnw  in  light  and  dark  bands,  most 
nearly  corre^pondH  with  McMurrich's  Bahaman  specimen.  In  the  lai^r  examples  the  alternate 
larger  and  Rmaller  acrorhagi  are  well  di8tin>[uished  by  the  contrast  of  their  opaque  white  tiilterciee 
with  the  rest  of  the  column.  The  verruoe  toward  the  top  of  the  column  are  usually  more  opaque 
white  than  thoae  below;  toward  the  base  they  become  more  transparent,  with  one  or  two  dark  centers. 
The  column-wall  in  any  individual  specimen  appears  to  lie  of  praoticaliy  the  same  color  throughont, 
the  lighter  and  darker  vertical  zones  depending  mainly  upon  the  intensity  oE  tht  pigmentation  of  the 
ai>ex  of  the  verrucjp. 

Twelve  Herie«  of  radiating  <:olored  bands,  each  made  up  of  thn^  parts,  the  middle  one  much  the 
broadetrt,  may  extend  from  around  the  mouth  to  the  Drat  and  second  cycles  of  tentacles,  then  eai^h 
pas«ng  l>ctween  the  tentat^ular  ba:<ra  forms  a  cream-colored  area  on  the  antero-lateral  portion  of  the 
liase  of  the  alternating  tentaclei)  in  the  outermost  cycles.  Often  a  narrow  band  of  crimson  pasnes  up 
the  anterior  faire  of  the  tentacles. 

The  length  of  the  column  is  usually  alxiut  4.5  cm.,  but  a  {xilyp  may  elongate  as  mu<'h  as 
Tor  8  cm.  The  diameter  is  from  4  Ui  ft  cm.,  or  may  be  even  T.ftciii.;  the  length  of  the  largest  tentatiles 
is  l.^t  cm.,  the  diameter  0.4  cm.     The  acrorhagi  may  extend  O.X  cm.  lipyond  the  margin. 

Anatomy  mid  HirtiAutjy.^-ln  vertiisl  sections  the  Itase  is  folile<l  to  an  extraordinary  degree;  the 
fuldingH  usually  include  all  the  three  layerii,  long  pro<«sses  of  the  inesoglnn  accom^ianying  the 
n-tiMlermal  folds.  The  ertoilerm  of  the  base  Is  very  deep,  being  con.<itituted  of  long  narniw  I'ells — 
mainly  gland  cells,  with  fine  granular  <»nteuta.  The  mesc^loea  and  endoderm  are  very  thin;  a  weak, 
cinrular  endodermal  muscle  is  present,  an<l  tine  black  pigment  granules  occur  in  the  inner  layer. 

The  cnlunm-wall  i«(!nis  also  much  folded  in  sections,  the  appearance  being  due  mainly  to  the 
presence  ot  the  vesicular  evaginations  (flg.  34).  These  are  all  hollow,  and  arise  from  Iwth  the 
entooielic  and  exocielic  chambers.  The  wall  of  the  vesicles  w  thinner  than  that  of  the  column  gen- 
erally, and  a  short  canal  connects  the  cavity  of  the  vesicle  with  the  cielenteron,  while  the  endodermal 
muscle  is  s|>«cially  develoj>ed  around  the  aiierture  (cp.  Dixon's  ligure  of  Bunodes  thaiiUi,  1&89,  pi.  iv, 
fig.  4).  The  ectoilerm  of  the  vesicles  is  high,  and  medium-sized  nematocysts  are -abundant,  mainly 
limite<l  to  the  outer  apical  region;  numerous  unicellukir  gland  cells  are  present  laterally.  The  gran- 
ular secietion  is  seen  partially  extruded  from  many  ot  the  cells.  The  mesoglrea  oE  the  column-wall 
is  very  variable  in  thickness. 

Small  dark-colored  pigment  granuleti  occur  abundantly  in  the  en<loderm  of  the  vesicles,  as  well  as 
in  the  other  partji  of  the  column-wall,  and,  indeed,  throughout  the  endoderm  of  the  polyp.  I  have  not 
been  able  to  distinguish  any  yellow  ceils  in  the  endmienn  of  any  part  of  the  polyps,  but  McMurrich 
states  that  numl^ers  are  containe<l  throughout  tlie  layer  in  his  Babaman  spei:iraen.  The  endodermal 
muscle  is  very  strongly  develo[>ed  along  the  column-wall,  arranged  on  branching  outgrowths  of  the 
mesogliifa. 

The  acrorhagi  arc  much  like  the  verniue  in  structure;  nematocysts  are  abundant  only  at  the 
tit>s  of  the  tul>erctes,  and  the  ectoiterin  is  comparatively  thin.  No  endodermal  musculature  can  be 
re<-i>gnizeil- 

Tlie  sphincter  muscle  (pt.  ix,  fig.  34)  is  a  typical  circumscribeil  endodermal  representative,  situated 
within  the  fossa,  and  attached  by  only  a  very  short  pedicle.  The  appearance  usually  presented*  iiy 
transverse  sections  differs  a  little  from  that  in  the  figure  given  by  McMurrich,  which  is  drawn  associated 
with  a  mesentery. 

In  partial  contmction  the  tentacles  are  fluteil  externally,  and  in  transverse  sections  present  a 
simious  Bp[>earance  similar  to  tliat  descrilieil  and  figured  by  the  brotheit  Dixon  (1889,  fig.  1)  for  if. 
thaUitt.  The  i^'toderm  is  very  broa<i,  but  the  two  other  layerfi  are  narrow;  the  nematocysts  in  the 
former  are  small  and  slightly  curved.    The  ectodermal  muscle  is  arranged  on  dendriform  mesogliEal 
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pliutin^^,  and  is  associated  with  a  we1l-defin<Ml  nerve  layer  {fig.  35).     The  endodenn  Mint&ina  many 
email  pigment  granules  and  forms  a  weak  muscle. 

The  ectoderm  of  the  disk  contains  few  nematocyats,  but  numerous  gland  cella;  l>oth  the  eodo- 
dennal  and  the  ectodennal  muscles  are  well  developed,  arranged  on  low  mc«oglittil  plaiting.  IjiTge 
connective-tiasue  cell h  are  diatrilmtcd  throughout  the  mesogioea.  The  endodermal  muscle  is  strong  for 
some  distance  toward  the  mouth,  hut  shows  no  marked  concentration  around  the  a|>crtur«,  such  as  the 
Dixons  found  in  B.  thaUin,  and  which  they  f^anled  as  a  second  sphincter  musi^te,  circumoial  in 
position  (1889,  p.  322,  pi.  v,  fig.  2). 

The  ectoderm  of  the  stomodeeum  m  thrown  into  uiiraerous  ridges  and  grooves,  the  former  being 
followed  by  loug  delicate  proressee  of  the  meeof(l(ea.  The  two  gonidial  grooves  are  not  strongly 
distinguished  histologically;  attacheil  to  the  directives,  they  extend  for  some  distajice  helow  the  reet 
of  the  stomodieum.  Nematocysts  are  not  plentiful  in  the  stomod^eal  ectoderm,  while  large,  deeply- 
staining  gland  cells  are  numerous.  The  nerve  layer,  separated  from  the  mesof^um,  is  clearly  seen 
in  places.    The  endoderm  contains  much  granular  matter. 

Twenty-four  pairs  of  mesenteries  are  present  in  small  polyps,  and  forty-eight  in  larger.  In  the 
uppermost  region  they  are  all  perfect;  lower,  only  twelve  pairs  reach  the  stomodtenm,  and  still  lower 
only  six  pairs  remain,  of  which  two  pairs  are  directives  and  are  much  shorter  in  transverse  section 
than  the  laterals.  The  members  of  the  three  or  four  cycles  alternate  in  the  usual  manner,  and  alt 
bear  mesenterial  filaments  as  they  become  free  from  the  stomodieum.  The  longitudinal  retractor 
muscles  are  well  developed,  and  circnmscril)ed  in  character.  The  main  portion  of  the  muscle  is  in  the 
middle  <if  the  width  of  the  meseut^ry,  hut  extends  more  than  half-way  across  the  face  of  the  mesentery. 
It  is  very  broad  and  arranged  on  fine  branching  mesoglieal  plaitings.  The  transverse  muscle  on  the 
opposite  face  is  weak.  Toward  the  insertion  of  the  mesentery  a  slight  enlargement  of  the  mesogliea 
occurs,  and  a  pennon  is  often  formed  on  the  face  op])Osite  the  retractor  for  the  support  of  the  moder- 
ately developed  perieto-basilar  muscle.  The  mesenterial  endoderm  is  much  vacuolated,  and  contains 
an  abundance  of  fine  black  pigment  particles. 

Dissecdons  and  vertical  sections  through  the  pedal  disk  show  a  well-developed  basilar  muscle. 
The  inner  and  outer  stomata  ore  both  very  small,  especially  the  latter,  which  is  represented  by  only  a 
minute  circular  aperture  some  distance  inward  and  below  the  upper  extremity  of  the  mesentery. 

Both  the  ciliated  and  glandular  streaks  of  the  mesenterial  filaments  are  well  developed;  the  middle 
lobe  bearing  the  glandular  streak  is  often  very  narrow  and  greatly  elongated. 

Only  one  specimen,  sectioiiized  longitudinally,  bore  gonads.  In  his  specimen  McMurrich  found 
all  the  mesenteries,  with  the  exception  of  the  diroctivea,  to  be  gonophoric. 

This  large  and  variously  colored  Bunodid  has  a  wide  distribution  in  the  West  hidies.  Primarily 
descrilHMl  by  Lesueur  in  clear  terms,  it  was  confused  by  Milne-Edwards  with  his  genus  Oidaelit. 
Duchassung  A  Michelotti  first  doubtfully  accepted  it  as  distinct  from  the  JMUina  letxmi  dcscrilved  by 
the  first  of  these  two  authors.  Later  they  united  tlie  two  as  AnOuipleura  gratndifem.  Their  figure 
in  the  sec<)nd  paper  bears  much  more  resemblance  to  the  animal  than  the  two  given  earUer. 
McMurrich  found  a  single  specimen  of  a  Bunixlid  at  Nassau,  which,  while  noting  that  there  seemed 
a  good  deal  of  probability  that  it  might  be  simply  a  color  variety  of  Leaueur's,  A.  graimU/era,  he 
preferred  to  regard  as  a  distinct  species,  naming  it  Bumnles  dniiaiug.  I  have  since  forwarde<l  examples 
and  sections  of  the  Jamaican  representatives  to  Profeawr  McMurrich,  and  he  has  concluded  with  me 
that  they  represent  tlie  same  species  as  his  Bahaman  form,  and  therefore  B.  txnUiitis  becomes  a 
synonym  of  B.  grunvli/era. 

The  species  is  now  known  from  the  following  I iK'al it ies;  Martiniijue  (Lesueur),  Guadtiloiipe  and  Si. 
Thomas (Duchaasaiug&  Michelotti), in  the  bay  westward  of  Nassau  (McMurrich),  Jamaica (Duerden), 
Porto  Rico  (U.  S.  Fish  Commission). 

BunodoBoma  apherulata,  n.  sp.     Pis.  Ill,  X,  XI,  Figs.  10,  36-40. 

Among  the  collections  from  Porto  Rico  were  two  anemones  which  from  the  somewliat  delicate 
character  of  their  tJasuee  and  the  presence  of  spheroidal  outgrowths  over  nearly  the  whole  of  the 
coloum-wall  suggested  some  species  of  CyKtiaetie,  the  most  likely  being  the  (^/^iaclu  mgenia  of 
Ducbassaing  &  Michelotti  (1866,  p.  I'iS,  pi.  vi,  fig.  1).  This  sunnise  was  strengthened  by  the  hict 
that  one  of  the  specimens  was  attached  to  a  free  portion  of  a  leaf  of  the  marine  phanerogam,  lluitagiia 
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mariaa,  and  therefore  might  be  capable  of  floating.  Bunodeoptk  mUiainau,  with  a  Hiinilar  habit,  frees 
itself  at  tiniPH  and  floats  with  ite  basal  dink  upwards,  and  Diichaseaing  A  Michelotti  record  the  floating 
babit  for  C.  eugenia.  • 

AnatomicBl  examination  revealed  a  stnall,  thouKli  very  definite  dr<:uinsoribe<lendodennal  muscle, 
and  therefore  the  form  could  not  be  regarded  as  a  Ojntiactu,  as  that  genus  is  now  nnderetood  from  an 
invegti^tlon  of  C.  lubernuloaa  Quoy  &  (itwraard.  Thoi^h  atronfj,  the  sphincter  in  this  latter  has  been 
found  by  ProfeMBor  Haddon  and  myself  ( 1S96)  to  be  endndcnnal  and  diffuse,  and  the  genus  has  been 
placed  in  the  fiunily  AlUiidx.  The  poseeseion  of  a  circumscribed  endoderniat  sphincter  and  of 
columnar  evaginations  marks  the  Porto  Rican  fonn  as  a  menilier  of  the  fainily  Bunodaetidx. 

Duchassaing  &  Michelotti  give  only  the  following  description  of  C.  eaf/euln;  "Sp.  pana,  corpore 
tuberculis  apice  veeicutoeis  clavatis  ado{ierto;  tentaculis  circil«r  20  suliaequalibus,  translucidis,  cylin- 
dricis,  acntis,  disco  duplo  et  ultra  lon^oribus  ore  conlco  exserto."  Their  figure  (pi.  vi,  tig.  1 )  shows 
the  vesicles  to  be  somewhat  cylindrical  and  spirally  disponec].  In  the  end  I  have  concluded  that  the 
safest  course  will  be  to  regard  the  present  8i)ecie8  as  distinct  fn)m  ('.  etigeiiin. 

lldlrij-  gMmlifinra  is  another  long-lookwl-for  West  Indian  speciew  which  has  suggested  itself,  but 
it  woultl  undoubtedly  be  hazardoux  to  compare  this  species  poHse^^iiig  but  a  few  spheroidal  evaginations 
and  tentacles  with  one  in  which  the  column  is  nearly  covere^l  with  outgrowths  and  the  tentacles  are 
forty-eight  in  number. 

In  essential  characters  the  new  form  diSere  very  little  from  the  genus  Btmod'/notiui  tit  Verrill,  of 
which  R.  ffTonrUi/era  is  the  type,  and  may  well  be  included  under  it.  Verrill  (p.  44 )  defines  the  genus 
as  follows:  "General  form  and  appearance  as  in  Bmiodacliii,  but  tlie  hollow  verrucae,  arranged  in 
vertical  rows,  are  rounded  or  subconical  and  do  not  fonn  adhesive  suckers.  Ujiper  or  sulimarginal 
ones  are  lar^r  in  the  mature  specimenB,  more  or  less  lobulateii,  hut  have  nearly  the  same  structure  as 
those  below,  though  they  are  described  as  perforated  when  living.  Tentacles  nunu  reus  many  mesen- 
teries, 12,  24, or  more  pairs  being  perfect.  Sphincter  muscle  well  developed,  endodermal, and  circum- 
scril>ed."  The  only  difference  between  the  characteristics  here  given  and  those  present^  by  the 
species  now  under  investigation  is  in  connection  with  the  marginal  evaginations  In  tht  Porto  KJcan 
species  they  are  simple,  while  in  Buaodnmmn,  as  iinderstootl  by  Yerrill,  they  become  more  or  lees 
lobulated.  In  the  present  state  of  our  knowledge  of  this  group,  such  a  detad  does  nut  seem  worthy  of 
generic  reci^nition,  and  I  have  therefore  ii)odifie<l  the  definition  of  the  genux  to  this  extent.  Perhaps 
the  uniformity  in  size  of  the  columnar  evaginations  in  B.  ijranuliferii  and  the  alternations  of  large  and 
small  rows  in  the  new  species  may,  as  further  representatives  are  addeil,  call  for  generic  distinction. 

External  eharaetert.-^the  base  is  flat  and  cin^lar;  preserved  examples  uhow  radiating  furrows, 
and  the  diMneter  is  less  than  that  of  tlie  column.  In  one  specimen  the  base  was  adherent  to  a  leaf  of 
Thalagaa  marina. 

The  column  is  erec't,  cylindrical,  thin-walled,  and  covered  for  the  most  part  with  vertical  rows 
of  nearly  globular  veeicles,  which  increase  in  size  from  below  upward.  At  the  apes  of  the  column 
they  terminate  in  a  cycle  of  lai^r  conical  outgrowths — the  acrorhagi.  Both  Bpeciinens  are  deeply 
constricted  a  short  distance  aliove  the  base,  hen<%  there  is  some  uncertainty  as  to  the  character  of 
the  vermcte  in  this  region,  but  they  appear  to  cease  a  little  before  the  proximal  termination  of  the 
column  is  reached.  The  vesicles  are  arranged  in  forty-eight  rows,  alternately  large  and  small,  a 
.  row  corresponding  with  each  mesenterial  space,  whether  ento<'u!le  or  exociide.  The  twenty-four  rows 
of  smaller  vesicles  are  opposite  the  twenty-tour  tentacles  constitutiug  the  outermost  cycle,  while  the  . 
rows  of  larger  outgrowths,  surmounted  by  the  acrorhatp,  alternate  with  the  outermost  tentacles.  For 
the  most  part,  thesmaller  vesiclesaltematetmnsversely  with  the  larger,  and  all  are  so  closely  arranged 
that  very  little  of  the  actual  surface  of  the  («lumn  remains  exposed.  The  vesiides  are  simple, 
Hubspheroidal,  sessile,  hollow,  and  perfectly  smooth,  without  any  thickened  areas  which  may  represent 
special  batteries  of  nematocysts.  They  are  incapable  of  holding  foreign  particles  to  the  column-wall. 
The  acrorhagi  are  also  simple  and  smooth,  without  any  tubercular  outgrowths  or  thickenings.  A 
smooth,  narrow  fossa  intervenes  between  the  cycle  of  acrorhagi  and  the  outermost  <'ycle  of  tentacles. 

The  tentacles  in  preserved  specimens  are  smooth,  short,  broad  below  and  narrowing  above, 
entacmteoua,  and  closely  arranged.  They  are  forty-eight  in  number,  twenty-four  constituting  the 
outermost  cycle;  the  cyclic  arrangement  is  tlierefore,  6    6     !2    24. 

The  mouth  is  circular  and  widely  open  in  the  two  apetrfniens  studied.     The  sloniodteal  walls  are 
cloeely  ridged  and  furrowed,  and  gonidisi  grooves  are  but  weakly  developed. 
■2i—i:<:.B.i-iM—xi 
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The  siHNTimens  prei^erved  in  alcohol  are  now  practically  colorlc»<;  the  teataclex,  however,  niv 
slightly  hrown,  due  to  the  presence  of  brown  pigment  granules  within  the  endodermal  celle. 

The  hcigtit  uf  the  larger  Specimen  is  1  <-ni.,  and  of  the  shorter  0.4  cm.  The  diameter  of  the 
column  of  the  former  is  0.6  cm.,  and  of  the  ))a8al  di^k  0.5  cm.  In  all  probability  the  dimensions  of 
living  H|>ecimenH  would  be  much  larger. 

AntUi-my  and  Ilisloloyy. — The  baaal  disk  posecBses  a  lery  broad  ectodermal  layer,  (xjnstituted  of 
long  narrow  cells,  many  of  which  are  i>eripherally  irharged  with  a  yellowish  granular  fwretion. 

The  column-wall  is  moderately  thin  throughout.  The  ectoderm  is  a  bnuul  epithelial  layer;  the 
mesoglcea  nowhere  liet-onies  greatly  thickened,  while  the  endoderm  everywhere  is  exceptionally  low. 
The  ectoderm  consiutK  mainly  of  glandular  cells  of  two  kinds — clear  mucous  gland  cells  and  granular 
gland  cells.  The  granular  gland  cells  are  so  plentiful  that  it  is  very  likely  they  give  a  certain  degree 
of  ojiacity  to  the  tissues  of  the  living  polyp.  HiPtoltwicatly  the  vesicular  verruca  differ  in  no  important 
respect  from  the  remainder  of  the  column-wall,  en-ept  that  the  ectixlenn  contains  nunibetv  of  small 
nematocvHts,  The  verrucie  are  outgrowths  from  all  the  mesenterial  chambers,  the  twenty-four  rows 
of  large  vmicles  lieing  entocielic  and  the  smaller  niws  exocii'lic  in  position.  The  acrorhagi  are 
practically  the  same  in  structure  as  the  other  columnar  outgrowths,  but  the  ectoderm  is  a  little  higher 
than  elsewhere  and  is  aliundautly  charged  with  npitiato<-yiit><,  not,  however,  to  such  a  degree  as  in  the 
tentacles.  The  couijmrutive  fewness  ami  small  size  of  the  nematocysts  inilicate  that  neither  thi-  vesicles 
nor  the  Hcrorhi4fi  can  Im:  regarded  as  sjH^cial  Imtteries  of  nematocysts.  In  such  organs  the  nematiH'ysts 
are  usually  very  \suya-,  thick-walleil,  and  closely  arranged. 

The  inesDglii'a  of  the  column-wall  pretMnts  a  slightly  fibrous  appearance  and  contains  small, 
isolatiii,  connect! ve-tiiwue  cells;  itJ"  external  and  int<>mal  surfaces  are  smooth. 

The  endoderm  throughout  the  |)'>lyp  is  remarkable  for  the  shortness  of  its  ivlls,  thi-se  lieing 
8t«rcely  half  as  long  as  the  cells  of  the  e<1oderm,  so  that  the  layer  everywhere  is  very  iiurrow  in 
section.  Farther,  the  <-ells  are  charged  with  brown  or  black  pigment  gratmles,  which  tend  to  olmtrure 
the  other  constituents.  The  granules  evidently  take  the  place  of  the  symbiotic  zooxanthellie  of  other 
Actiiiiii;  lor  these  are  everywhere  alwent  in  tlie  present  species.  In  other  examples  of  the  Bunodaetida 
a  similar  sul>stitution  seeuis  to  take  place  Ilgnietit  granules  occur  in  Buiiodoeoma  gnmullfera,  but 
zooxa ntlu'l lie  are  al went  m  ^  iliriinia  utrlhuhx  the  cunditions  are  reversed.  Similar  relations  occur 
also  aiiu.iig  the  Siif/artul  i  but  m  oome  Ztiatilhidn;  such  as  PiihfiJuui,  lioth  granules  and  zooxanthells? 
o(Tur  ill  the  same  polyp 

The  circular  endoilermal  miisinlalure  !■<  everywhere  very  feebly  developeil,  except  in  the  region 
l)etween  the  outermost  tentacles  and  acrorhagi,  where  it  forms  a  characteristic  <-ircumscril>efl  endiy- 
dermal  sphincter  (Rg  36)  Compared  with  that  in  many  other  Biaiodartidir,  the  sphincter  muscle  is 
rather  feeble,  but  is  remarkable  on  account  of  the  very  distinct  peduncle  which  it  possesses.  In  truly 
radial  sections,  awa>  from  the  insi  rtion  of  a  mesentery,  the  muscle  is,  as  it  were,  suspended  from  the 
inner  surface  of  the  wall  of  the  polyp,  but  near  the  mesenteries  It  is  displayed  as  a  thickejieil  riilge  of 
the  wall,  and  the  mesentery  may  appear  as  if  attiiched  to  it.  The  mesc^lceal  plaitings  of  the  muscle 
are  very  uumeronB,  and  are  disposed  almost  wholly  on  one  side  Of  the  axis — not,  as  is  usually  the  case, 
more  or  less  piimately  on  each  side  of  the  median  axis. 

The  tentaiUes  are  of  practically  the  same  structure  throughout  their  length.  A  uniform  peripheral 
ssone  of  long,  narrow  nematocysts  extends  from  the  origin  to  the  apex.  An  ectodermal  neri'e  layer 
is  clearly  shown,  while  the  longitudinal  muscle  fibers  are  strongly  developed  on  fine,  siilxlendroid, 
mesoglieal  plaitings,  which  are  best  seen  in  transverse  sections.  The  tentacles  being  in  the  retracted 
condition,  the  mesogl'i'al  layer  is  prol«bly  much  thicker  than  would  lie  the  ca,*  in  exten<kil  polyps. 
Here,  as  elsewhere  in  the  polyp,  the  endotlerm  is  a  narrow  layer  with  many  pigment  granules.  In  the 
tentacles  the  granules  are  often  restricted  to  limited  areas,  other  areas  lieing  wholly  free  from  them; 
non- pigmented  endoderm  patchesoccurmoreplentlfully  toward  the  proximal  extremity.  Loi^tudinal 
sections  of  the  tentacles  display  the  ends  of  a  weak,  circular,  endodermal  muscle. 

The  stomodietmi  is  wide  and  nearly  circular  in  section,  the  ciliation  being  well  preserved  all 
round.  The  wails  are  thrown  into  numerous  vertical  ridges,  which  correspond  somewhat  with  the 
internal  attachment  of  the  mesenteries,  and  are  due  to  an  increase  in  the  thickness  of  the  me«oglie«. 
The  number  of  ridges,  however,  slightly  exceeds  that  of  the  complete  mesenteries,  beii^  from  fourteen 
to  sixteen  on  each  side,  while  the  mesenteries  are  oiiiy  twelve  on  each  side.  The  ridges  become 
stronger  in  the  lower  region  of  the  stomodieuin,  where  many  of  the  mesenteries  ha™  become  free. 
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Onnidiul  grooves  are  only  feebly  indicated  above,  but  are  more  strongly  developeil  below.  The 
w»I1m  at  the  oppoaite  extremities  are  slightly  depressed  between  the  paire  of  directives,  the  ciliatioQ  is 
a  little  stronger,  and  gland  cells  and  neinatoblasts  are  lese  nnmerouB  than  elsewhere.  The  nuclei  of 
the  eetAdermal  supportii^  cells  form  a  broad  zone  which  stains  very  deeply;  a  nerve  layer  is  also 
dlHplayed,  but  no  mus<1e  fibrils.  Many  neraatocysts  anil  gninular  gland  cells  with  yellowish  contents 
oeciir,  in  addition  to  the  supporting  cells. 

In  serial  transverse  sections  the  stoinodMum  isseen  to  terminate  first  along  iln  lateral  walls,  the  two 
end)),  with  the  directive  meeent«rieBattached,  being  prolonged  for  some  distance  fartlier,  independently 
of  one  another. 

Twenty-four  jmirs  of  mesenteries,  including  two  pairs  of  directives,  are  present  in  the  polyp 
sectionized  transversely.  Twelve  pairs,  representing  the  first  and  second  orders,  are  united  with  the 
stoniixlicum  in  the  upper  part  of  their  course,  and  twelve  alternating  paii^,  representing  the  third 
onler,  are  free  throughout  and  extend  but  a  short  distance  from  the  column-wall.  Of  the  twelve 
complete  jiairs,  sis  alternating  pairs — the  second  order — become  free  some  distance  before  the  lower 
termination  of  the  stomodienm  is  reacheii;  the  remaining  six  pairs — the  first  order — extend  practically 
all  the  way.  Thus  in  the  upper  stomodfeal  region  two  cycles  of  mesenteries  ocoir,  twelve  pairs  in 
each,  while  in  tlie  tower  region  are  three  cycles,  with  the  formula  6  6  12.  The  directives  have  the 
shortest  tmnsverse  course  of  all  the  complete  mesenteries. 

The  mesenteries  are  narrow  and  wi<le  apart  in  the  upper  half  of  their  course,  but  they  l)ecome 
broader  Ixtlow,  their  free  edge  is  greatly  folded,  and  they  more  nuarly  fill  the  gastro-ccelomic  cavity. 
The  musculature  is  feebly  developed  al>ove,  but  below  the  niesogla<al  plaitings  become  stronger 
and  mainly  circumscribed  in  their  arrangement  (fig.  39).  As  the  lower  region  of  the  polyp  is 
approached  a  stnmg  mesoglncal  pennon,  supporting  the  parieto-basilar  muscle,  is  present  on  the  face 
opposite  the  retractor  muscle.  The  mesenterial  mesogltea  increases  much  in  thicbnesa  from  above 
downward,  and  l^ears  small  ■stellate  cells.  Everywhere  the  endodenu  is  a  very  narrow  layer,  ita  cells 
being  more  or  lesH  charged  with  blaciiish  pigment  granules.  The  serial  transverse  sections  indicate 
the  presence  of  the  inner  mesenterial  stomata  on  all  the  twelve  pairs  of  perfect  mesenteries,  but  I  have 
not  lieen  able  to  establish  an  outer  or  parietal  series.    Basilar  muscles  occur,  represented  in  fig.  37. 

As  alrea<iy  reniarlied,  the  six  pairs  of  second-cyi^le  mesenteries  cease  their  connection  with  the 
stomodfenm  in  advance  of  the  first-cycle  nicfienteries,  and  some  of  the  members  of  the  tatter  cycle  also 
become  free  slightly  in  advance  of  the  others,  while  the  directives  continue  their  attachment  over  the 
greatest  distance.  The  separation  of  the  mesenteries  from  the  stomodienm,  as  revealed  by  aerial  trans- 
verse sei^tions,  takes  place  in  such  an  order  as  to  suggest  certain  morpholo^cal  considerations.  The 
six  pairs  of  second-cycle  mesenteries  do  not  become  free  siniullaneously,  but  the  pair  on  each  side  of 
what  may  be  regarded  as  the  ventral  directives  of  the  p<)lyp  are  free  in  advance  of  the  middle  lateral 
second-cycle  pairs;  then  the  middle  pair  on  each  side  Income  free,  and  finally  the  dorao-laterat  pairs. 
The  relationships  are  represented  in  fig.  40,  taken  from  one  of  the  sections.  The  ventro-lateral  paire 
are  altogether  free;  the  medio-lateral  pairs  are  just  becoming  free,  starting  at  the  middle  of  the  concave 
margin,  and  the  dorso-laterat  pMrs  as  yet  show  no  signs  of  separation.  Thus,  in  the  order  of  separation 
of  the  mesenterial  pairs  from  the  stoniodfeum,  a  r^utar  succession  from  the  ventral  to  the  dorsal 
aspect  of  the  polyp  occurs,  the  process  taking  place  sinmltaneonsly  in  the  corresponding  pairs  on  each 
side.  Such  a  relationsbip  may  be  taken  to  indicate  that  the  mesenteries  are  older  and  further  developed 
dorsal  ly  than  vent  rally. 

The  studies  which  have  been  canied  <)ut  upim  the  development  of  the  second  cycle  of  mesenteries 
of  tlie  Ai'tiniaiia  indicate  that  the  order  of  appearance  Li  paralleled  by  the  above  results  obtained 
froui  serial  transi'erse  setttions  of  prot)abty  a  mature  polyp.  For,  in  general,  it  may  be  assumed  that 
where  a  mesentery  possesses  diminished  imiiortance  it  represents  a  more  recent  development. 

It  is  usually  found,  both  in  Actiniarian  and  Madreporarian  polyps,  that  the  second-cycle  mesen- 
teries are  developed  in  unilateral  pairs  on  each  side  of  the  polyp  in  a  progressive  wanner,  which  may 
be  either  from  the  dorsal  to  the  ventral  aspect  of  the  polyp,  or  vice  versa.  The  fact  that  the  dorsal 
mesenteries  of  the  second  cycle  in  BunoiinKoma  retain  their  connection  with  the  stomodsium  longer 
than  the  middle  pairs,  and  these  again  than  the  ventral  pairs,  would  indicate  a  progre^ive  development 
of  these  [laim  from  the  dorsal  to  the  ventral  aspei't.  The  successive  <levelo|)ment  of  the  pairs  of 
second-cycle  mesenteries  from  the  ventral  to  the  dorsal  aspect  of  the  polyp  I  have  found  to  be 
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cliami^teriiiilii'  uf  tliis  buds  of  the  coral  Ctndonrra  arlmin-vla,  while  in  the  dcvelupment  of  larval  polype 
of  Sdemstran  mdiiitu  the  snc-i'i^sHion  Ib  from  the  ilontti  to  the  ventral  ttide. 

The  brothers  G.  F.  and  A.  F.  Dixon  (1389,  p.  322)  first  obtained  evideni^  of  the  niccetnive 
development  followed  by  thi^  inembem  of  tbe  set-ond  cycle  of  mesenteries  from  freuhly  extruded  lante 
of  Biinodfi  rcTTiiciMa.  Tbeir  serieB  of  sections  from  above  downward  first  showed  tbe  dorsolateral 
psira  on  each  Hide,  then  the  luiildle  i>airH,  and  lastly  thu  ventrolateral  pairs.  Tbe  mux'efsion  in 
growth  was  therefore  from  the  dorsal  to  Ihe  ventral  side. 

At  one  region  or  another  mesenterial  filanienta  are  preaent  on  all  the  mesenteries.  On  the  mem  - 
bera  of  the  tbiril  cycle,  which  throughout  their  conrse  are  free  from  tbe  atomodienm,  tbe  middle  lobe 
flntt  appears  as  a  Himjik;,  more  deeply-etaining  enlai^nient  of  the  epithelium  at  the  free  end  of  the 
meeentery.  But  tbe  lateral  lobes  make  their  appearance  a  little  below,  and  the  typical  trilolied 
Actinian  filament  is  then  presented,  the  three  loljes  being  very  distinctly  separated  from  one  another 
(fig.  38).  Tbe  four  areas,  which  elsewhere  (1900,  p.  145)  I  have  spoken  of  as  tbe  gtaiidalar,  eiliated, 
intermediaU,  and  retirvlar  streaks,  are  well  defined  by  their  differences  in  histological  detail,  and  ilo  not 
require  full  description. 

Ab  the  mesenleriea  of  the  second  and  first  <ry»'les  cease  their  connection  with  the  sinmodtcum 
they  are  tipped  with  filaments  which,  both  iu  longitudinal  and  transverse  sections,  are  shown  to  be 
continuous  with  the  stomodieal  ei:tnlt'nii,  the  middle  or  Kl^uidular  streak  mo«it  nearly  corres|ionding 
in  histological  detail.  The  etrunxly  ciliated  lateral  lobes  are  limited  to  the  r^on  at  which  the  mesen- 
teries become  free;  below  the  stomo<lieum  only  the  simple  median  lobe  it*  retaiue<l  (fig.  39),  and  this 
is  the  case  also  with  the  filaments  of  the  third-cycle  mesenteries.  Where  the  filament  is  simple  tbe 
mesenterial  epithelium  immediately  behind  becomes  much  swollen,  att  shown  in  fig.  SB.  Tbe  siNicics 
is  somewhat  exceptional  in  the  short  course  through  which  the  lateral  or  I'iliated  streaks  persiHt,  In 
the  lowprregionof  the  polyp  the  mesenteries  aregreatly  contorted  at  their  freeMge,  which  in  provided 
with  the  simple  filament  all  the  way. 

No  gonads  were  present  in  either  of  the  specimenH, 

Family  SAGARTID^  Gosse. 

AHiniuria  with  a  contractile  pe<lal  ilisk;  body-wall  smooth,  or  provided  with  verru<iG  or  tulwr- 
dee,  and  usually  |>erforated  by  ciuclidee,  with  or  without  a  cuticle.  Tentacles  usually  numerous  and 
retractile,  usually  not  very  long,  simple,  and  generally  entacmteous.  Sphincter  muscle  usually  well 
developed  and  mesoglo^al,  occasionally  diffuse  endodermal,  or  even  absent;  at  least  sIt  pairs  of  perfect 
meeenteriee;  tbe  first  cycle  of  aix  pairs  of  mesenteries  may  be  fertile  or  sterile.    Acontia  present. 

The  above  definition  is  mostly  taken  from  Haddan  (\WM,  p.  446),  who  in  1689  made  one  of  the 
first  anatomical  studies  of  tbe  group.  In  his  latest  paper  he  recognixcD  five  sub&unilies,  as  also  iloes 
Carlgren:  AijAatina,  Sngnrtime,  PkeUintc,  Metriditiw,  Chondractitimm.  The  first  and  fourth  have  each 
a  representative  in  the  Porto.Rican  collection. 

Subfamily  AIPTASINJG  Simon. 

ir  very  feebly  developed  and  me80gl(E«l, 

Qenni  AITTABIA  Ooim. 

173:  McMurrich,  1Hh9.  \:  n;  Kiiddmi.  DOH.  p.  MT. 

AiplatiiuK  with  an  extensile  soft  iMxly;  column  smooth,  with  cinclides  arranged  in  ^m  one  to 
several  horizontal  rows  around  the  middle  of  Ihe  column;  no  verrucKortuliereles;  tentacles  numerous, 
long,  smooth,  or  with  thickened  ban<ls  or  tubercles,  strongly  entacmieons;  sphincter  muscle  either 
absent  or  very  feebly  developed  and  mesoglical,  or  diffuse  and  endodermal. 

McMurrich  (1889,  p.  S)  gives  a  full  history  of  the  genus,  which  is  exceptional  in  the  foniily 
SagiiTtiila'  la  that  some  oE  il^  membere  are  entirely  wanting  a  me«ogl<ral  sphincter  muscle,  in  conse- 
quence r)f  whii-h  the  dir-fc  and  tentacles  are  never  infolded,  I  have  added  the  cliaracter  of  the  ten- 
tacular wall  to  Haddon'g  definition  of  the  genus. 
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McMurrich  in  1896  (p.  182)  described  the  Hetera/Au  lucida  of  Ducbassaing  &  Michelotti  from 
specimens  obtained  from  the  Bahama  Islands.  The  chief  characteristic  of  the  genus  is  the  presence  of 
tubercles  upon  the  tentacles,  and  these  are  strongly  marked  in  the  West  Indian  representative. 
H.  lucida  is  not  uncommon  in  Jamaican  waters,  liviug  under  exactly  similar  conditions  as  Aiplania 
annulaia.  Wbeu  fully  expanded  the  two  are  easily  mistaken  for  one  another,  unless  one  is  close 
enough  to  distinguish  the  character  of  the  tentacular  wall.  The  living  polyps  are  found  to  be  closely 
allied  in  such  details  as  the  peculiarities  of  coloration,  the  delicacy  of  the  tissues,  and  inability  to 
overfold  on  irritation.  Int«rual]y  the  mesenterial  musculature  of  Jf.  lucida  bears  the  closest  resem- 
blance to  that  of  A.  tagetet  and  A.  annuZota,  and  the  other  general  characters  of  the  three  are  found  to 
i^n'ee.  It  is  evidently  best  regarded  ae  aa  Aiplaxia,  in  which  case  the  three  Anti  I  lean  species,  A.Uigeles, 
A.  anmdata,  and  A.  lucida,  present  an  interestiug  gradation  in  connection  with  their  tentacles.  The 
wall  is  smooth  in  the  first  mentioned,  and  nematocysts  are  distributed  throughout;  iti  the  second 
the  tentacles  bear  incomplete  annuli,  which  are  really  thickenings  due  to  tt>e  aggr«^tion  uf  large 
nematocysis;  and  in  the  third  species  the  aiuiuli  liave,  as  it  were,  l>ecome  shortened  up  and  form 
spheroidal  tubercles.  McMurrich  found  a  feeble  mesoglceal  sphincter  muscle  in  his  sjiecimeiis  of 
A.  ladda,  but  I  can  not  discover  such  in  the  Jamaican  polype. 

Aiptaaia  annulata  (Leeneur).    Pis.  HI,  XI,  XII,  Figs.  11,  41^4. 

Actinia  atmulala.  Leniour.  1817,  p.  172. 

DsmaU  annulobt,  Hllno-Edwaida,  1S&7,  p.  262. 

■f^ifininanfHiiota.  Andreii,  18S3,  p.  3K;  McMurrich,  Igas.  p.  7,  pi.  i,  flg.l;  pl.m.flg.l;  Diierden,  189Sa,  p. 4.W;  Vgrrtll,  IBOO. 

p.  B56;  pi.  xviii,  Og.  8. 
Actinia  tolifm.  LcsQcuI,  1817,  p.  173. 
I*ir(ir(i«f«>itfmi,Mflne-E<iwani».l«67,p.24B. 
Pu™diiBilif-mi(-1rfin(cil,DueliMaaliigctMlchBlota,18ffl),p.3a. 
BartluAamra  mlt/era,  DudiHwalng  vt  MiPheloUl,  1866,  p.  133,  pi.  VI.  tig.  14. 
Alpbala  •oK/'em,  Andrew,  ]9i^,p.33C. 

Many  specimens  of  this  species  were  collected  from  Poriu  Bico,  thirty  or  forty  coming  fromGuan- 
ica  Bay,  so  that  it  must  be  I'ery  abundant  around  the  island.  It  is  also  common  around  Jamaica,  and 
occurs  in  the  more  northern  Bahamas  and  Bermutlas.  McMurrich  has  already  given  a  full  description 
of  the  Bahaman  representative,  but  the  spe<Jniens  from  Porto  Rico  and  Jamaica  present  an  important 
difference  in  the  arrangement  of  the  tentacles  and  mesenteries,  to  be  referreti  to  later.  The  description 
of  the  Porto  Rican  specimens  given  below  is  supplemented  by  notes  on  the  living  polyps  as  met  with 
around  Jamaica. 

External  charrKten. — In  the  living  condition  the  base  Is  flat  and  very  firmly  attache<l  to  various 
objects  on  the  sea-floor.  It  is  slightly  larger  in  diameter  than  the  colunm,  and  thin-walled,  the  lines 
of  attachment  of  the  mesenteries  showing  through.  The  column  is  erect,  smooth,  cylindrical,  and 
capable  of  much  extension  and  retraction.  The  internal  mesenterial  attachments  show  through  as 
ilistinct  white  lineson  the  darker  ground, and  divide  the  column- wall  iut^ialternationsof  three  narrow 
areas  and  a  broader  one;  above,  the  mesenterial  siMces  are  seen  to  be  double  those  lielow.  In  pre- 
t^rved  specimens,  and  this  applies  to  all  the  Porlo  Rican  examples,  the  column  is  deejily  constricted 
a  little  below  the  apex,  as  in  the  figure  of  the  species  given  by  Duchasraing  &  Michelotti  (1866,  pi.  vi, 
flg.  14),  and  as  is  recorded  liy  McMurrich  for  jli/i(<Mt(i  sp.  (1889<i,  p.  102).  Verrill  figures  a  specimen  of 
the  closely  allied  A.  tngrtrn  in  this  condition.  The  upper  part  of  the  column  is  altogether  incapable 
of  becoming  overfolded  on  retraction  of  the  jxilyp,  so  that  the  disk  and  tentacles  are  always  visible. 

Four  or  more  horiwjntal  cycles  of  oval  cincliilal  a|)ertures,  at  the  apex  of  white  tul>ercle8,  occur 
about  the  middle  of  the  column.  The  cycles  are  usually  incomplete  or  broken,  pores  being  mis-'ing 
here  and  tliere.  The  immber  of  apertures  in  &  vertical  row,  corresponding  with  one  mesenterial 
chamber,  usually  ranges  from  one  to  five  or  six,  but  in  a  Bahaman  example  McMurrich  found  twelve. 
White  acontia  are  emitte<l  in  al>undant«through  the  cinc'.ides  and  also  thniiu;h  the  mouth.  Uistally 
the  column  becomes  somewhat  enlargctl  and  passes  directly  into  the  tentacles,  so  that  no  <lefinite 
columnar  mai^nor  fonw  exists. 

The  tentacles  are  marginatc,  very  numerous,  and  arranged  in  many  hexamerous  cycles;  as  many 
as  192,  or  even  more,  may  be  present.  They  are  non-retrai'tile  and  strongly  entai'inieous,  the  inner 
being  usually  long,  as  much  as  5  or  6  cm.  On  full  extension  the  walls  are  thin  and  nearly  traiis|«rent, 
romplete  thii^keneil  spirals  or  rings,  usually  along  the  whole  length.     In  some  of  the 
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larger  specimens  the  annuli  on  the  inner  cycles  are  few  in  number,  the  proxhnal  portion  of  the  tentacles 
being  quite  smooth.  In  preNerved  polypu  the  tentacular  ringfl  remain  very  evident  as  thickened  bands. 
Microscopic  examination  proves  that  they  reprexent  Fi{)e<'ial  urticating  areaH.  In  all  the  examples  of 
this  species  which  McMurrich  obtained  at  the  Bahamai^,  the  tentat^les  were  arranged  octamerously, 
the  meeenteriss  likewise  corresponding.  In  Jamtucan  specimens  a  hewtmerous  arrangement  prevailed, 
both  in  the  tentacles  and  niesenterieis.  There  is  no  doubt,  therefore,  that  the  species  varies  in  this 
important  character,  and  an  explanation  is  thus  given  to  l..eflueur'8  statement  (1817,  p.  172)  ttiat  "the 
centre  lenlncula  are  al»ut  six  or  eight  in  number." 

The  naked  portion  of  the  disk  is  small;  the  peristome  and  lips  are  slightly  crenulate,  six  ridges 
and  grooves  occurring  on  each  side,  corresponding  with  in>>ertion  of  the  mesenteries.  The  two 
Blomodieal  grooves  are  not  distinctly  shown.  The  lips  often  approach  laterally,  leaving  an  aperture  at 
each  end. 

The  base  is  white;  the  column  is  white  orcream  colored  lielow,  flecked  with  opaque  white;  above 
it  is  pale  or  dark  brown  and  more  strongly  flecked.  The  tentacles  are  a  granular  brown;  the  numerous 
incomplete  spirals  or  rings  are  gray  or  white  with  the  internal  brown  granules  showing  tbrough.  The 
color  of  the  iniiennost  tentacles,  when  the  annuli  are  almost  absent.  Is  a  pale  blue.  The  surface  of  the 
disk  is  dark  brown;  opaijue  white  or  brownish  patches  occur  near  the  base  of  the  innenuiist  tentacles, 
and  another  series,  corresponding  with  the  tentacles,  may  be  present  around  the  mouth;  the  disk  may 
also  be  flecke<l  in  other  places  witti  opaque  bluish  while. 

At  Port  Antonio,  Jamaica,  a  speciuien  was  obtiuned  nearly  devoid  of  any  brown  color,  the  walls 
being  perfectly  transparent,  or  with  only  opaque  whiteor  cream  flecks.  The  lenta<:ularannulationsin 
this  example  were  not  very  perfect,  the  articating  areas  being  more  in  jmlchca.  Verrill  desi'ribes  the 
color  of  the  Bennudan  specimens  as  light  green.  The  brown  or  green  i-olor  is  altogether  endodennal 
in  origin,  and  is  <lue  to  the  presence  of  numbers  of  xooxanthellie  within  the  cells  of  the  endoderm. 
The  white  or  cream  opaque  flecks  are  wholly  superficial. 

The  column  of  large  living  specimens  is  4  to  5  cm,  in  height;  the  diameter  across  the  middle 
from  2  to  3  cm.;  the  inner  tentacles  are  usually  4  to  5  cm,  long;  the  outer  1  to  2  cm.  ^>me  polyps 
when  fully  expanded  may  be  nearly  <)ouble  these  amounts. 

Anabnmj  and  llirioUigy. — The  base  is  very  thin-walled,  the  ectoderm  being  the  broadest  of  the  three 
layers.  The  latter  is  fonned  of  long  columnar  cells,  most  of  which  have  clear  contents.  The  nnrJei 
are  mostly  in  a  subperipheral  zone,  and  the  nerve  layer  is  occasionally  displayed.  The  roeeoglwa 
is  extremely  narrow,  and  the  endodenn  is  but  a  little  thicker;  many  of  the  i«lls  of  the  latter  cont^n 
xooxantliellfe.     A  very  weak  IhuoI  endndennal  musculature  ou'urs. 

The  ectoilerm  of  the  column-wall  in  sections  is  thrown  into  dee]>  Colds  as  a  residt  of  contrac- 
tion, tlie  foldings  being  followtnl  by  lonir  prm'Ctti'es  of  the  mesogla'a.  Like  those  of  the  base,  the 
ectoderm  cells  are  largely  glandular,  an<l  small  nematocysta  occur  in  plu'es,  A  weak  endodermal 
muscle,  on  slight  nicsc^lieal  plaitings,  extends  all  the  way  from  the  base  to  the  apex  (fig.  42).  It 
becomes  a  little  stronger  in  the  upjwr  region,  being  best  developed  in  the  region  corresponding  with 
the  external  constrictions,  that  is,  a  short  distance  below  the  apex.  In  this  position  McMurrich 
found  in  Aipbuiasp.t  (1889,  p.  1(B)  what  he  regarded  as  a  second  sphincter.  Distally  the  endodermal 
musculature  unilergoes  no  imTeased  development,  such  as  cjin  be  regarded  as  a  sphincter  muscle. 

Zooxanthellfe  are  abundant  in  ttie  endoderm  of  the  upper  region,  liut  less  eo  below;  hence  the 
light  color  of  the  living  polyp  prosimally,  and  the  brown  distally.  McMurrich  reconis  a  total  absence 
of  "yellow  cells"  in  one  of  his  spe<'imens,  and,  as  aliesfly  mentioned, a  colorless  variety  has  been 
found  around  Jamaica, 

A  great  diKerem^  is  apparent  in  tlie  walls  of  the  tentacles  according  as  the  organs  are  rKracteil 
or  fully  extended.  In  the  former  state  all  the  three  layers  are  rather  broad,  the  mesogliea  least  so, 
and  ectodermal  and  endodermal  niiiscles  are  very  evident  on  long  processes  of  the  mes'wlo'a.  In  the 
extended  condition  the  wall  is  so  thin  that  the  three  layers  can  scarcely  be  distinguished  individually, 
except  where  the  section  passes  tlirongh  urticating  areas.  Here  the  ect<Kieno  and  endoilerm  are 
swollen,  and  nemato<;ysts  occur  in  the  former,  while  the  endoderm  is  crowded  with  zooxanthellie 
(fig.  41).  The  nematocysts  are  of  two  kinds,  large  and  small;  the  latter  are  arranged  peripherally, 
an<l  occur  also  in  the  intervening  areas;  tlie  elongated  examples  extend  wholly  across  the  ectoderm 
and  are  restricted  to  the  swellings.  The  ^ooxanthella)  present  a  curious  distribution.  Instead  of 
iK'ing  arrangeii  uniformly  throughout  the  endodennal  layer,  they  are  aggregated  within  restricted  areas, 
and  projei^t  some  distance  beyond  the  ordinary  level  of  the  endislerin  (fig.  41).     No  doubt  it  is  this 
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aKgregAtion  which  produces  the  granular  rimracter  of  the  brown  coloration  observed  in  the  living 
tentacles.  MtMurrii^h  makee  no  mention  ol  the  peculiarity  iu  his  speeimeiis  of  A.  anmUata,  but 
rei-onlsand  liguresa  very  similar  condition  in  Jletfractis  lucida  (1896). 

The  waJIs  ot  the  atomodseum  are  thrown  into  numerous  small  folds,  except  at  the  gonidial  grooves, 
which  are  clearly  indicated  in  sections.  Cilia  are  present  all  around  the  stomodienm,  but  are  longer 
at  the  grooves.  Deeply-staining  granular  gland  cells  and  long  nematoi-ysfs  are'  present  in  tlie 
Mtomodieal  ectoderm,  and  the  nerve  layer  is  very  evident  in  places.  Muscle  fibrilltP  occur  on  the 
eiidoflermal  face  of  the  mesoglcea. 

In  three  Jamaica  specimens  disaect«d  transversely  only  the  eight  Kdwardsian  mesenteries  extend 
the  whole  length  of  the  stomodfeum;  the  ventral  moities  o/  each  of  the  four  lateral  pairs,  or  what  are 
known  as  the  fifth  and  sixth  developmental  pairs,  are  complete  in  tlie  uppermost  region,  but  for  the 
greater  part  of  tke  stomodieal  extent  they  am  free  (fig.  43).  Three  of  the  Porto  Riian  specimens 
distorted  exhibited  the  same  condition  of  the  primary  mesenteries,  so  that  it  may  be  assumed  to  be  a 
gi'iiera!  characteriatic  of  the  species.  Six  pairs  of  mesenteries  form  a  second  cycle  and  are  never 
i-omplet*;  twelve  pairs  constitute  a  third  cycle,  and  twenty-four  a  fourth  cycle.  The  last  project 
but  a  little  way  beyond  the  column-wall,  and  do  not  bear  retractor  muscles.  In  one  specimen  only 
the  second  and  third  cycles  bear  the  gonads  in  the  lower  stomodieal  repon;  in  another  the  four  free 
mesenteries  belonging  to  the  primary  cycle  also  bear  gonads.  The  directives  extending  from  the  angle 
of  the  gonidial  grooves  are  shorter  than  the  other  complete  mepenterips.  The  large  inner  mesenterial 
slomata  are  easily  seen  in  dissections,  and  the  outer  are  large  marginal  apertures  some  distance  from 
the  upper  extremity. 

The  retractor  muscles  on  the  three  first  cyclee  of  mesenteries  are  strong  and  form  a  thickened 
liand  along  the  greater  part  of  the  face  of  each  mesentery.  The  muscle  commences  a  little  beyond  'he 
origin  of  the  mesenlery  at  the  column-wall  and,  slowly  enlai^ng  in  thickness,  ends  centripetally  in  a 
rather  abrupt  manner.    The  parieto-basilar  muscle  is  well  developed,  and  also  the  basilar  muscle. 

The  mesenterial  endoderm  in  the  lower  region  exhibits  cells  with  clear  contents;  granular  gland 
culls  and  zooxanthelUe  also  occ^ur.  The  mesenterial  fllamenta  are  provided  with  ciliated  and  glandular 
streaks.  They  are  remarkable  fur  the  thickness  of  the  endoderm  on  their  outer  asi^ect,  which  giv38 
them  a  very  exceptional  appearance  (fig.  44).  The  middle  iobe  is  somewhat  digitjfonuin  transverse 
ejection  and  greatly  prolonged  beyond  the  lateral  lobes. 

Acontiaareabundantand  contain  targe  thick-walled  nematocysts,  closely  arranged.  One  example 
sectionized  contained  ova  arranged  in  long,  narrow,  single  rows  on  the  nie.-vnteries  of  the  aecond  and 
third  cycles  in  the  upper  part  of  the  stoniotlieum.  They  were  more  plentiful  around  one  pair  of  direct- 
ives than  around  the  other.  In  another  B|>eci men  both  ova  and  spcnnaria  occurred  together  on  the 
second  and  third  cycle  mesenteries,  and  also  on  the  free  fifth  and  sixth  iiaii*  ot  the  primary  cycle,  so 
tliat  the  BixKries  is  hermaphrodite.  McMnrrich's  specimens  lmr«  immature  ova  only  on  the  mesenleriee 
of  the  second  and  third  cycles. 

This  large  and  hanilsome  Aiplagia  is  found  plentifully  all  around  Jamaica,  firmly  attached  to 
various  objects,  such  as  stones,  rocks,  and  old  shells,  often  to  their  under  surface,  the  disk  with  the 
long  tentacles  showing  above  the  sea-floor.  Sometimes  it  attains  considerable  dimensions,  having 
quite  an  impretuive  appearance  when  seen  in  eiiii  with  all  its  long,  snake-like  tentacles  waving  grace- 
fully. Avarietyisoceasionallymetwithin  which  the  diameter  of  thewholediskandlentaclesi9l8or20 
centimeteiB.  In  these  the  outer  tentacles  are  of  the  usual  granular  brown  color,  with  white,  incomplete 
rings,  but  the  inner  tentacles  are  a  very  pale  blue,  with  only  a  few  urticating  areas  toward  the  apex, 
and  when  fully  extendeil  they  are  extremely  delicate  objects.  The  Porto  Rican  specimens  are  on  the 
whole  smaller  than  similarly  preserved  Jamaican  examples.  The  large  size  which  the  species  occasion-, 
ally  attains  places'  it  more  in  agreement  with  Lesueur's  A.  tali/era,  the  body  of  which  is  stated  to  be 
nimut  4  inches  in  length  (1817,  p.  173).  McMurricli  has  already  discussed  {1889,  p.  10)  the  reasons  for 
uniting  the  two  forms,  .1.  nolifera  and  A.  annvlala,  regarded  by  Lesueur  as  distinct  species,  and  the 
large  Jamaican  specimens  serve  to  confirm  his  conclusiotis. 

The  polyps  appear  very  sensitive  to  light,  contracting  when  exposed  to  full  sunlight  in  the 
laboratory,  but  expanding  again  if  placed  in  the  shade.  The  long  tentacles  are  usually  in  constant 
and  graceful  motion  and  are  iiuapable  of  being  much  retracted.  Acontia  are  emitted  both  through 
the  cinclides  and  the  mouth. 
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The.Bpeciea  in  now  known  from  the  following  localities:  Barbadoe  (A.  anntUata),  "in  Ibe 
hoHowe  formed  in  madrepore  rocke"  (Lesueur);  Guadeloupe  (^4.  «ri(ftra),  "inold  ahells,  particularly 
in  those  of  T^irbo  venicohr"  {Lesueur);  St.  Thomas  {ft.  imlifmi),  Duchamalnf;  &  Miehelotii;  Bahamas, 
"attached  to  the  lower  surface  of  the  blocks  of  coral  tovk,  or  in  iMvitiee  in  these"  (McMurrich); 
Bennndaa,  "The  largest  examples  were  R  inches  or  more  in  diameter  when  fully  expanded,  and  had 
several  hundreds  of  tentacles.  The  color  is  generally  light  green"  (Verrill);  Jamaica  (Duerden); 
Porto  Rico  (U.  S.  Ksh  Commiswion). 

Thefact  that  the  Hpeciuiens  of  this  8pe<;ie8  obtained  hvMcMurrii-hat  theBahamasareoctamerous, 
while  the  Porto  Ricau  and  Jamaican  re|>resentativea  are  hexamerous,  is  of  some  interest  E^ght 
specimens  which  I  have  examine^l  all  posseased  the  inesent«rial  plan  represented  in  fig.  43,  and 
McMurrich  is  quite  emphatic  as  to  the  arrangement  in  the  forms  studied  by  him.  Such  variahility 
is  not  unknown  in  other  Actinians.  Verrill  (I8n9,p.21fi)  mentions  that  he  has  found  specimena 
of  IMicaia  cramteomi*  which  are  hexamerous,  both  as  lo  tentacles  and  mesenteries,  many  others 
decamerous,  some  octanierous,  and  a  few  irre^fiilar  or  unequally  developed  on  opposite  sides. 

The  freedom  of  the  ventral  moieties  of  the  lour  laleral  pairs  of  meMenteries  is  a  retention  in 
the  adult  polyp  of  a  irharacteriaticmetwithinlanieand  young  j  ml  yps.  Inmost  Actinian  and  Madrepo- 
rarian  young  polyps  the  fifth  and  Hixth  bilateral  pairs  of  mesenteries,  which  correnpond  with  thoc<e 
mentioned,  remain  free  from  the  stonioilteum  inach  longer  than  theother  four  pri:nary  pairs.  In  mo^t 
iusbmces  they  continue  thus  until  the  pairs  of  the  second-cycle  iiieHenttTies  are  fully  established.  In 
this  connection,  also,  attention  may  I*  ilrawn  to  the  eight  free-swimroing  larvie,  posseased  of  24 
mesenteries,  described  by  van  Beiieilen  in  hiti  l>eaiitifnl  work,  "I^es  Anthoxoaires  de  la  Plankton 
Espedition"  (1897,  pp.  189-lM).  Although  the  sec<md  cycle  of  six  pairs  of  mest'nteries  is  fully 
developed  in  each  case,  yet  in  no  instance  have  the  fifth  and  sixth  developmontal  pair^  become  com- 
plete; only  the  eight  Kdwanlsian  tiiefenteries  ext«nd  as  far  as  the  stomodieum.  I  have  reared  the 
youi^  polyps  of  the  coral  fUdfraarwi  radiang  for  a  |)erj(«l  of  sei'enteeii  wt-eks,  until  the  six  pairs  of 
eecond-cycle  mesenteries  were  established,  and  yet  the  fifth  and  «ixth  \m-ni  of  primary  mesenteries 
remained  free  from  the  atomodjeuin. 

Subfamily  METRIDIN£  Carlgren. 

HigaTtidre  with  column  of  medium  height  or  low,  without  papillH',  wmuip,  or  mai^nal  spherules. 
Sphincter  memglceal,  well  develoi>ed.  Cindides  (chiefly  end oderm  evajrf nations)  present.  (7omplet« 
mesenteries  iL-iuallysix;  rarely,  eH|)ecially  when  only  one  pair  of  directive  n)c«enteries  is  present,  more 
than  six.  Mesenteries  of  the  first  order  always  sterile.  Acontia  emitted  through  the  cinilides  and 
mouth.    One  or  two  pairs  of  directive  mesenteries. 

This  subfamily  includes  the  four  genera,  .Wdriilliim,  JHifoeti'ii,  Ailniiiimi,  and  <hUiactiii.  Scarcely 
any  differencew  exist  between  the  last  two  genera,  but  they  are  strongly  marked  oft  from  the  other  two. 
Both  Haddon  and  Carlgren  state  that  a  cuticle  is  al>sent,  but  in  CaUiiidlt  Iricolor  such  a  formation 
occurs,  es[>ecially  obvious  in  freshly  collected  B])ei'inieiiH.  The  scapiis  is  covered  with  a  fairly  thick, 
coarse,  membranous  cuticle,  to  which  foreign  |iarticle:<  adhere,  and  distally  it  Ih  often  found  partly 
dotacheil  and  hanging  loosely.  The  capitulum  is  entirely  smooth.  When  i>»lypH  are  brought  into 
the  lalioral<:iry  the  cuticle  is  sloughed  oft  within  two  or  three  dayti,  and  the  siapu-i  then  presents  a 
much  clearer  np|)carani-e. 

I  have  also  mo<lified  the  definition  with  reganl  !o  the  extnision  of  the  aconlia.  In  the  West 
Indian  (hUkiH.it  they  are  thrown  out  quite  a-  freely  through  the  mouth  as  through  the  cim-lides. 

Where,  as  in  MHridinm.  only  one  gonidial  groove  may  occur,  with  only  one  i«ir  of  directives, 
.and  the  hexameral  plan  of  the  mesenteries  generally  is  c)istnrl>ed,  there  is  every  likelihood  that  the 
poly|)S  are  the  proilucts  of  fihsion.  fn  researiihes  which  J  have  recently  i-onducted  upon  fission  in 
coral  iiolyiw  1  find  that  in  the  process  the  stomodffium  is  usually  divided  into  two  equal  or  nearly  equal 
partf,  usually  at  right  angles  to  the  directive  plane.  The  mesenteries  connected  witli  each  half, 
including  one  pair  of  directivcH,  go  to  the  formation  of  a  new  polyp,  or  new  stoniodteal  system  where 
fission  is  incomplete.  In  the  new  or  dai^hter  polyps,  however,  a  new  ptupot  directives  appeare  to 
lie  never  formed,  and  generally  the  polyps  lose  all  their  hexameral  regularity.  Hence  corals  repro- 
ducing by  fissiparity  are  usually  devoid  of  directive  mesenteries,  except  the  two  primary  pairs  which 
appear  in  the  larva.  No  doubt  Himilar  relationships  hold  tor  Ac-tinian  imlyiffl.  In  the  Madreporaria 
gonidial  groovcfeseetu  never  to  cmkuf,  bo  that  the  talc-  of  thcfcatruitures  can  not  be  compared. 
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0«niu  CAIXUCnS  V«rriU. 


aalHariit,  Verrlll.  1SA9.  p.  481:  Hcnnig,  IKSS.  f.  TJ:  Haddon.  IHSX.  p,  456;  Carlgren,  IDOCi,  p.  5S. 
Adamtia,  MeMuirlnh,  18S8,  p.  IKi. 

Metridime  with  prominent  cinclides,  arranged  in  from  one  to  eeveml  horizontal  rows  toward  the 
baae  of  the  column;  no  vemirec.  Column  usually  divided  into  aoipus  and  lapitulum;  scapus  eecretes 
a.  membranouB  cuticle  which  ia  alied  from  time  to  time;  very  changealile  in  form,  in  full  expansion 
elevated,  snbcyclindrical,  with  a  broadly  expanded  base,  in  retraction  forming  a  low,  flattened  cone 
or  convex  disk.  Pedal  disk  with  a  tough  cuticle.  Tentacles  numerous,  slender,  suhuldte,  highly 
contractile.     AcoDtJa  highly  developed,  emitted  through  the  cinclides  and  oral  aperture. 

The  above  definition  is  altered  somewhat  from  Haddon'H,  which  was  founded  upon  that  of 
Verrill,  so  as  to  include  the  cuticular  formation.  Carlgren  does  not  mention  if  V.  polypu»  is  poesessed 
of  a  capitulnm. 

Verrill  (1869)  erected  the  genua  Giiiiadi*  with  C.  decwato  (Drayton)  as  the  type,  and  included  the 
^dminlricotoi'of  Lesueur  to  beheredescribed.  He  distinguishes  it  from  the  genus  /Iffojiwia  of  Forbes, 
which  exhibits  a  pe<-iiliar  low-spreading  method  of  growth  involving  a  union  of  the  polypal  baae 
around  the  sheila  of  mollusks.  All  the  other  charactersagree  so  closely  that  it  is  very  doubtful  whether 
the  mere  peculiarity  of  growth  should  be  considered  sulficient  to  constitute  a  generic  distinction. 

Hertwig  in  the  ChalUnger  Iteport  (1882,  p.  74)  retained  Verrill's  genus  for  C.  poly/yu^,  but  in  the 
Supplement  (1898,  p.  3),  following  Andres,  he  states  that  it  must  be  termed  Adanuki  piAyput.  Haddon 
(1898)  in  his  latest  paper  retains  the  two  geneia,  and  Carlgren  (1900)  also  ailmits  OiWinelia.  McMurrich, 
however,  employs  Adamtin  Hf  the  generic  term  for  the  present  species. 

OnUiactM  tricolor  (Lesueur).    Pis.  Ill,  X.1I,  Figs.  12,  45,  46. 

,lrt(ii!n(rfnrfor.Lesiieur,181J,p.l7l. 

AcIam«fiilrir[>fur,Mllne-G<)wards,18bT,p,2SI;  OuRhasualng  eC  HIclielottI,  1886,  p,  134;  McMurrEcb,  1S9S,  p.  :^,  pl.i.ltga.S,?; 

pl.ll.fiKii.1,2. 
OiainrtiHtwoicn-,  Verrill, 1869,  p.  481. 
Aetisin  birolar,  Lesueur,  1817,  p.  171. 
aUHOcHi  Wfotor,  Verrill.  1889,  p.  481, 

Adimrla  tgrktct.  Diiphaanlng  el  Mlchelolti,  1866.  p.  1S4,  pi.  vi,  Hg.  17. 
CWHOrMf  fff(<•fc■^  Verrill,  ISflB,  p.  Ml. 

Ocrev  (Hf,  Verrill.  I8«4,p.214  I  Actinia  ml.  .Kgaslt.m..  IH49). 
Adnmtta  »■!.  McMurrich.  1893,  p.  183. 

Fifteen  B|>ecimens  of  an  Adatnria,  associated  with  fragments  of  an  old  Catgis  shell,  were  obtained 
from  Mayaguez  Harbor.  Polyps  of  very  different  iiizes  are  represented,  the  basal  diameter  of  some 
meacuring  only  1.2  cm. .while  others  are  3. 5  cm.  They  are  rarely  more  than  1  cm.  in  height,  complete 
retraiTtion  having  taken  place  in  every  case.  In  all  the  base  is  very  irregular  in  ontline,  the  polype 
having  a<lapted  themeelvcs  to  the  i^piral  (convexities  of  tlic  incrusted  shell.  Patches  of  a  dark-brown 
cuticular  membrane  in  scjine  instances  persist  between  the  incrusted  surfai-c  and  the  basal  ectoderm. 

The  upper  part  of  the  column  is  infolded  to  such  a  degree  that  the  disk  and  tentacles  are  com- 
pletely hidden,  only  a  small  aperture  remaining  towaril  the  middle  of  the  flattened  apex.  The 
colunmar  surface  is  stnmgly  ri^^l  Ixith  vertically  and  transversely,  l)eing  divide*)  into  small,  square, 
or  rhoniboidal  areas,  which  give  a  coarse  tuberculated  appearance  to  the  (wlypa.  For  the  most  part 
the  column  is  devoid  of  any  cuticular  investment,  and  towanl  the  base  the  wall  is  so  thin  as  to  pennit 
of  the  mesenteries  Iwing  seen.  In  most  specimens  the  cinclides  can  be  made  out  as  two  or  three 
more  or  lew  complete  circular  rows  of  darker  spotfl,  disposed  a  short  distani'c  above  the  base. 

The  alwve  are  pracliially  all  the  external  characters  which  can  Ite  made  out  on  the  Porto  Rican 
specimens  in  their  present  retracted  bleached  condition,  and  from  thcKc  alone  it  would  be  practically 
im|)oiisib]e  to  establish  their  HtMHTific  identity  among  an  admixture  of  species  of  the  genus  Adamgia. 
Rut  the  specimens  differ  in  no  re'')>ect  from  similarly  preserve<l  Jamaican  polyps  whone  identity  aa 
Adanma  tTtcolor  is  beyond  tlisjiute,  being  founded  upon  the  living  characters,  while,  as  shown  below, 
only  one  widely  distributed  speUcs  of  Adinnsiia  is  known  t<)  occur  in  the  West  Indies. 

The  species  has  never  l>een  fully  deFH:ribed  in  its  living  omdition.  An  account  is  therefore  given 
below  in  some  detail,  as  presented  by  the  Jamaica  representatives.  McMurrich  (1893,  p.  234)  hac 
already  {lartly  descril)e<l  its  anatomy. 

^ffdntmnfrico/OT-occnrs  plentifully  in  Kingston  Harbor,  attached  t<>  the  shells  of  the  living  mollueka, 
Pyrala  wdangena  and  Favioluriu  titliim,  on  dtail  PyruUi  shells  inhabited  by  the  heriiil  crab,  I'eiTiH'hiras 
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baitameiiiiig  Oliv.,  and  often  on  the  carapace  ot  other  cralw,  such  as  Ptricerti  eomuttt  Latreille.  The 
latter  relationship  seems  of  very  conatant  occiurence.  The  spiooiis  crab  is  rarely  found  without 
many  epet-'imena  of  different  sizes  of  the  aea  anemone  adhering  to  ita  carapace  and  limbt).  I'lpvla 
ahellfl  inhabited  by  a  PeinicliiTut  are  at  timee  almost  completely  hidden  by  the  anemones.  As  many 
as  fourteen  polyps  have  l)een  foundonasingleahell,  occupying  almotrt  every  position,  some  even  within 
the  mouth,  where  they  must  come  into  close  association  with  the  hermit  crab. 

The  polyps  usually  remain  in  an  expanded  couditjon  when  alive  and  appear  very  hardy,  living 
well  in  aquaria.  They  retract  quickly  upon  irritation,  the  disk,  tentacles,  and  upper  part  ol  the  column 
being  infolded,  but  open  again  almost  as  readily.  The  lower  part  of  the  body  is  capable  of  considerable 
distention.    The  column  may  elongate  and  then  be  deeply  constricted  across  the  middle. 

Afl«r  two  or  three  days'  confinement  in  an  aquarium  the  thick  cuticle  loosens  and  peels  off,  and 
the  scapus  then  appears  smoother.  Should  the  water  become  impure  the  polyps  are  able  to  detach 
themselves  and  forsake  the  surface  of  the  shells,  move  away  and  remain  free,  or  they  may  again  Sx 
themselves  by  their  expanded  haee  to  the  smooth  surface  of  the  vessel.  On  irritation  of  the  polyps 
acontla  are  emitted  freely  through  the  mouth,  and  apparently  less  freely  through  the  cinclides.  The 
threads  are  capable  of  independent  movement  after  being  shot  out  and  can  be  again  indrawn. 

External  rlianictfr^. — The  base  of  the  polype  is  usually  spreading  and  mucli  broader  than  the 
column.  Generally  a  homy  cuticular  secretion  intervenes  between  the  eotodenn  and  the  surface  of 
attachment.  The  base  is  circular  in  small  specimens,  but  in  larger  ezamplee  becomes  very  irregular 
in  outline,  adapting  itself  to  the  spiral  convexities  of  the  shell  to  which  it  adheres.  The  wall  is  so 
thin  that  the  lines  of  attachment  of  the  mesenteries  show  through,  and  is  highly  distensible  when  the 
polyp  happens  to  leave  it«  attai'hment. 

The  column  if  Hhort,  erect,  broad  below,  narrowing  above  the  middle  and  enlarging  t^^n  toward 
the  apex.  The  proximal  part  is  very  irr^ular  in  outline,  while  the  middle  and  upper  are  ciivular  in 
section.  The  wall  appears  thick  and  coriaceous,  especially  after  preservation.  The  division  into  scapus 
and  capituluin  is  readily  observed  in  expanded  polyps,  the  surface  of  the  scapus  being  usually  coarse 
an<l  wrinkled,  while  that  of  the  capitulum  is  smooth  and  more  delicate.  Tlie  coarseness  of  the  former 
is  largely  due  to  the  presence  of  an  outer,  loose,  cuticular  investment  to  which  foreign  particles  adhere, 
and  which  is  continually  ))eing  shed  in  confinement.  Often  the  column  presents  longitudinal  and 
transvetue  furrows  which  give  rise  io  approximately  square  or  rhomboidal  areas,  more  or  less  regularly 
arranged,  or  sometimes  it  presents  <li8tinet  tubercles  irregularly  scattered.  The  lines  or  furrows  are 
usually  much  less  marked  in  living  than  in  contracted  preserved  si>eoimens. 

Two  or  three  alternating  cycles  of  slightly  elevate<l  dnclides  oci^ur  a  short  distance  from  the  base. 
In  the  lower  cycle  they  are  smaller,  and  generally  twice  as  many  as  in  the  next  cycle.  Only  two  or 
three  meinlwrs  occur  in  the  third  uppermost  cycle,  but  these  are  the  largest  of  the  series.  They  are 
easily  distingiiiBhe<l  in  the  living  polyp  by  their  darker  color,  and  project  above  the  general  level  of 
the  surface.  The  apertures  vary  much  in  number  and  regularity  of  arrangement;  sometimes  certain 
members  may  be  missing  from  the  cycles,  or  aiiditions  may  he  intercalated  at  almost  any  part  of  the 
cincliihil  zone.  On  irritation  white  or  salmon-frolored  aeonlia  nia>'  l>e  extruded  through  the  cinclides, 
and  ahto  through  the  mouth,  as  well  an-  through  acci<lental  perforations  in  the  disk. 

The  capitulum  appeare  as  a  narrow,  circular,  smooth  band  at  the  apes  of  the  column,  and  is 
more  diaphanous  than  the  scapus. 

The  tentacles  are  short,  smooth,  subulate,  entacmieous,  closely  arranged,  and  overhanging.  In 
mature  polyixi  they  numljer  1112,  or  even  more,  arrange<l  according  to  the  formula  6  6  12  4tt  96. 
Irregularities  or  variations  from  tlie  hexameral  plan  sometimes  occur. 

In  expande<t  polyps  the  periphery  of  the  j)eri«toriie  is  slightly  depressed,  thin-walled,  circular, 
and  groovetl  in  correspondence  with  the  railiating,  internal  attachment  of  the  mesenteries.  The 
ct-ntral  area  surrounding  the  mouth  is  usually  elevated.  The  mouth  is  very  small,  and  circular  or 
oval  in  outline;  the  lips  project  but  little,  and  the  two  gonidial  grooves  are  not  readily  seen.  When 
much  expanded  the  mouth  becomes  larger  and  slit-like,  or  the  stoniuduum  may  be  partly  protruded. 
The  gonidial  groove  is  then  clearly  indicated  at  each  end,  and  the  stomodeeal  walls  are  seen  thrown 
into  six  very  strong  folds  on  each  side.  When  alive  the  lateral  walls  of  the  stomodteum  sohietimes 
meet  along  the  middle,  leaving  open  the  grooves  at  each  end,  through  which  currents  of  wat«r  may 
be  established. 
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The  coloration  ie  very  complex  in  chararter,  oftentimes  Bomewhat  brilliant,  and  varyiog  much 
in  different  polype.  The  base  is  dark  gray.  The  column  is  occasionally  br^ht  oranRe,  but  more 
often  brown  and  orange,  tinged  with  purple.  The  cinclides  are  dark-brown  elevated  Bpots,  often  with 
yellow  mai^ius;  two  or  three  white,  light  yellow,  or  orange  triai^fnlar  bands  extend  to  them  from  the 
margin  of  the  base,  or  may  go  beyonil.  Narrower  light  bands  of  variable  length  wcur  in  the  inter- 
spaces all  round,  commencing  at  the  base  of  the  column;  irregular  light-colored  patches  may  also 
occur  toward  the  top  of  the  column.  When  the  cuticle  is  thick  the  column  bet.'omes  dirty  brown  or 
purplish,  due  to  adhering  foreign  particles. 

The  tentacles  are  gray,  usually  with  faint  purplish  brown  transverse  bands  or  patehes  on  their 
oral  aspect;  five  or  six  of  these  are  present  on  the  larger  tentacles,  but  only  two  or  three  on  the 
smaller.  Often  a  row  of  small  opaque  white  or  yellow  spots  extends  nearly  the  whole  length  of  the 
inner  face  of  each  tentacle;  la:^r  opaijue  white  patclies  may  also  be  present.  In  one  specimen 
the  tentacles  throughout  were  a  very  delicate  purple.  The  dipk  is  yellowish  gray.  A  wavy,  discon- 
nected circle  of  opaque  white  railiating  patches  occurs  near  the  base  of  the  tentacles  ol  the  four  inner 
cycles,  and  oulside  this  an  irregular  dark  purple  or  black  cycle  extends  nearly  to  the  outer  margin  of 
the  disk.  A  circle  of  twelve,  opaque  white,  V-shaped  markinga  is  also  present  about  midway  between 
the  tentacles  and  the  mouth,  the  markings  corresponding  with  the  third  cycle  of  twelve  tentacles,  and 
another  cycle  of  six  may  be  present  nearer  the  mouth,  opposite  the  second  cycle  of  six  tentacles.  The 
middle  of  the  peristome  is  grayish,  the  lips  bright  orange,  the  stomodiemn  yellowish  hrown.  When 
fully  extended,  six  dark  purple  areas  within  the  tentacular  and  capitular  r^ion  are  seen  to  alternate 
with  larger  colorless  patches.    The  acontia  may  be  either  opaque  white  or  salmon  colored.* 

The  diameter  of  the  base  of  an  average-sized  specimen  is  3  em. ;  the  height  of  the  column  about 
2.8  cm.;  tlie  diameter  of  the  disk,  1.5  cm.  The  length  of  the  inner  tentacles  when  expanded  is  0.9  cm.; 
of  the  outer,  0.25  cm.    A  large  Hpeciiiieti  measured  4.5  cm.  acrons  the  base  and  was  3.5  cm.  in  height. 

Analoiny  aiid  Histology. — The  liasal  wall  is  very  thin  compared  with  tliat  of  the  column,  the 
difference  being  determined  by  the  relative  <levelopment  of  the  mesi^loja.  The  columnar  cells  of  the 
ectoderm  are  long  and  narrow,  (iland  cells  are  numerous,  the  peripheral  portion  of  which  contains 
granular  matter  not  staining  with  borax  carmine;  large  clear  gland  cells  are  practically  absent.  The 
ciiticular  membrane  secreted  by  the  ectoderm  of  the  base,  and  regarded  by  McMurrich  (ISftS,  p.  183)  as 
characteristic  of  the  genus,  is  present  in  some  sections,  but  is  readily  separable  from  the  ectodf  nn. 
The  mesoglica,  though  moderately  developed,  is  much  thinner  than  in  the  colunm-wall;  i^mall  isolated 
rellsarespareely9cattere<l  throughout.  Theendoiienn  is  a  very  narrow  layer,  and  a  weak  endndemial 
muscle  is  ilevelupe<l. 

The  column-wall  in  the  relnu'ted  condition  is  often  very  thick,  mainly  due  to  the  increased 
development  of  the  middle  layer.  A  thick  ciiti<!le,  with  foreign  parti<-Ies  attached,  is  ]>reHi'iit  in  speci- 
mens from  which  it  has  not  recently  Iteen  sloughed  oft.  In  i>ections  the  ectoderm  is  very  narrow,  and 
may  he  much  folded  in  preserved  spedmens.  By  contrast  with  the  tmse,  clear  or  slightl\'  granular 
gland  cells  are  conBi>icuous,  and  form  an  outer,  non-staining  Tone;  a  nuclear  xone  is  displayed  aiiout  the 
middle  of  the  layer,  while  scatt«red  nuclei  occur  more  internally.  The  mesoglcca  is  greatly  thickened 
and  appears  fibrous  in  character,  containing  many  minute  connective-tissue  cells.  Sometimes  the 
fibrouH  character  assumes  a  reticular  appearance,  and  often  the  layer  inclosesminute  pigment  granules. 
Toward  the  apex  it  narrows  abruptly,  the  capitulum  being  very  thin-walled.  Internally  the  mesogld'a 
is  finely  plaited  for  the  support  of  the  endodermal  muscle.  This  latter  is  best  developed  below  and 
about  the  middle  of  the  column,  and  at  the  insertion  of  the  mesenteries  becomes  mesoglo'al.  The 
endoilerm  displays  the  nerve  layer  very  distinctly. 

The  sphincter  muscle  is  a  strong  mescml'eal  representative  (flg.  45).  Above  it  is  very  hroad, 
extending  nearly  across  the  thick  mesoglcea,  while  Itelow  it  gradually  tapers  to  its  extremity,  which  is 
near  the  endodermal  border.  In  the  first  part  the  niesoglu«l  miiscle-(«ntaining  cavities  are  so  close 
that  the  sphincter  n^oti,  as  a  whole,  appears  finely  reticular  in  character,  but  the  chambers  soon 
become  distinctly  separated  from  ohe  another.    They  are  then  arranged  in  regular  rows,  the  different 

•The  Kpcfleii  of  CaUlaetii  nnd  Adaraila  niv  usually  mily  and  variously  colored,  even  (o  tlic  amntlii,  I'm!,  H.  N. 
Monctey  (Q.  J.  M.  Sc.,  vol.  xvii,  1S77,  p.  4)  hoa  fnvisUgated  the  coloring  mutter  nl  an  Adamtla  obtained  oft  Ihe  Phillp- 
t^ncfh  The  polyp  was  a  mottled  yellow  and  brovii  color  with  pink  Blripes.  The  pink  coloring  mitlter  In  the  fresh 
condition  yielded  a  Hln^le  well-marked  abtiorptlon  band.  Tbe  acontia,  a«  In  C.  Irifolnr.  were  nt  n  IlRht  red  color,  which 
gate  two  abwrpCion  baniln  in  (he  gieen.  Carljtren  (1900a.  p,  M)  abo  raenilomi  thnt  the  acontia  of  ( nUinrf  iV  |w(tipHt  (Ponlc.> 
arc  rcHC  colored,  and  lliiddoii  (IHW,  p. 'l-'iT)  diwribc?  those  of  a  miriam  (II.  &!i,\  asKalmon  cnlimM. 
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caviUee  varying  Homewhat  in  size  and  outline  in  transveree  section.  Towanl  tlie  lower  extremity  tlie 
linear  character  in  almoet  loet,  the  chauibere  becoming  irregularly  arran;^. 

The  form  of  the  ephincter  here  represented  ehnulil  be  compare*!  with  that  which  McMnrrich 
gives  of  the  same  Hpecies  {1898,  pi.  i,  fig.  6;  pi.  u,  figs.  1,  2).  It  will  be  etton  that  they  present 
certain  difference!!  as  reganle  the  arrangement  of  the  inuscle-liearing  cavities.  Neither  McMurrich's 
description  nor  figures  give  any  indication  that  the  cavities  are  arranged  in  transverse  rows,  though 
he  speakH  of  an  appearance  of  two  or  three  longitudinal  bands  of  mesogliva.  The  reticular  region 
occurs  in  both  instances,  but  occupies  a  much  larger  pro|)ortion  in  the  Cuban  polyp;  in  the  latter  the 
remaining  cavities  are  irregularly  arranged,  while  they  form  very  distinct  rows  in  the  [Mtlyps  now 
onder  examination. 

The  differences  between  the  two  are  so  great  that  one  would  be  inclined  to  doubt  their  sp«cifi<: 
identity.  In  other  polyps  which  I  have  sectionized,  however,  intermediate  conditions  are  met  with. 
Sometimes  only  a  slight  indication  of  the  linear  arrangement  of  the  rows  is  eshibite<i,  and  the  reticular 
portion  alpo  varies  much  in  extent.  I  am  inclined  to  regard  the  differences  in  the  character  of  the 
sphincter  as  in  some  measure  dependent  upon  the  age  of  the  polyp.  The  specimen  from  which  fig.  45 
was  taken  wan  a  young  polyp  only  about  two-thirds  of  a  centimeter  in  diameter.  McMurrich's  single 
specimen  (2.7  cm.  in  height,  the  diameter  near  the  base  about  2  cm. )  was  a  medium-sized  individual. 
Other  examples  which  I  have  studied,  and  in  which  the  apftearance  more  nearly  resembles  that 
of  the  Ciil>an  polyp,  are  also  mature.  It  may  be  that  with  age  the  regularity  of  the  chambers  charac- 
tfiristic  of  young  polyps  becomes  broken  up.  Were  it  merely  an  indiviilual  variation  the  poeeibility  of 
a  sphincter  muscle  of  any  species  exhibiting  such  marked  differences  would  greatly  lessen  the  value 
which  has  been  place<l  upon  it  for  Uxonomlc  purposes. 

The  tentacles  display  a  very  broad  ectoderm,  loaded  peripherally  with  narrow  nematocysls. 
The  longitudinal  muscle  fibers  are  moderately  well  developed  on  deep,  narrow  mesoglii.>al  plaitings; 
the  endoderm  presents  irregular  internal  boundaries,  the  cells  being  much  vacuolated.  A  strong 
endodermal  muscle  occurs  and  pigment  matter  is  present  in  some  abundance,  but  no  zooxanthellie 
occur  within  the  endodenn  of  this  or  any  part  of  the  polyp.  Professor  McMurrich  (1893,  p.  182)  also 
found  a  bright  reddish  orange  pigment  everywhere  in  the  endoderm  of  Adamina  inn/veiu,  without 
mention  of  any  Hwxanthellie. 

The  three  layers  of  the  disk  much  resemble  those  of  the  tentacles,  but  the  ectoderm  is  nearly 
devoid  of  nemalocysle  and  contains  many  gland  cells.  Both  the  endo<lernial  and  ectodermal  discal 
muscles  are  strongly  developed  toward  the  tentacular  region,  but  do  not  l>ecome  mesuglu-al. 

The  stomodieum  is  much  folded  in  sections,  and  the  gonidlal  grooves  are  uidy  feebly  Indicated. 
The  ectoderm  is  richly  ciliated  all  round;  narrow  nematocysts  and  glandular,  cells  with  granular 
contents  are  observable  towani  the  periphery  of  the  layer,  while  the  broad,  deeply  staining  nuclear 
zone  occurs  below.  The  mesoglcea  and  endoderm  are  very  thin;  an  e<:todennal  nerve  layer  and 
endodermal  muscidature  occur. 

Six  pairs  of  perfect  raeeenleriee  oi^cur,  two  pairs  of  which,  the  directives,  are  radially  shorter 
than  the  others.  Six  pairs  of  secondaries  alternate,  and  are  never  complete;  four  pairs  of  thive  bear 
mesenterial  filaments  more  abundantly  i-oiled  than  on  the  other  two.  Twelve  pairs  of  mesenteries 
form  a  thinl  cycle,  and  the  mesenterial  filaments  on  these  are  but  slightly  dcveliipe<l;  twenty-four 
pairs  of  very  short  mesenteries  form  a  fourth  cycle.  Representatives  of  n  fifili  cycle  are  present  in 
large  polyps,  but  the  full  number,  forty-eight,  appears  (o  l>e  rarely  reached.  The  second,  third,  and 
fourth  cycles  bear  the  gonads  in  three  examples  soctionize<l  transversely.  Hints  of  a  dotso-ventrality 
ill  the  (lolyps  are  indicateil  in  that  the  reproductive  organs  may  not  he  present  on  a  few  of  the  mesen- 
teries around  one  of  the  pairs  of  directives,  while  they  are  fully  deveiopetl  at  the  opposite  aspect.  In 
two  young  ix>lyps  only  the  first,  second,  and  third  mesenterial  cycles  were  present.  The  third  cycle 
of  twelve  was  very  fully  developeil,  though  no  trace  of  the  members  of  the  fourth  cycle  could  be  found. 

The  mesenteries  are  usually  thin  at  their  origin  from  the  body-wall  and  broader  beyond.  The 
retnu'tor  muscles  occur  on  branching  niesoglo?al  plaitings,  extending  over  the  greater  part  of  the  width 
of  the  mej*;nlerie8.  In  the  second  cycle  the  retractor  muscle  may  be  somewhat  circumscribed  in 
character.  The  endodenn  l>ecomes  much  thickened  below  the  stomoda;um,  and  contains  many 
granular  particles  and  a  little  brown  pigment  mailer.  The  parieto- basilar  muscles  appear  t  i  be  alwentj 
or,  at  any  rate,  no  mcaiiglieal  pennons  are  formed  for  their  support.  McMurrich  was  unable  to  find 
any  basilar  miisile,  but  a  very  feeble  pair  occurs,  as  represeuted  in  fig.  46. 
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The  mesenterial  flltrnientx  occur  on  nil  the  iiicsenUrius  ex(«pt  tlie  inembeiBof  the  last  ij-cle, 
and  possess  both  ciliated  and  glandular  itLrcaka.  The  oitiat«<l  streak  haa  only  a  \'er)'  Bliort  I'ourtK-, 
disappearing  from  all  the  mesenteries  a  little  beli>w  the  level  of  the  stomotliciim.  The  acontia  nre 
crowded  with  narrow  elongated  neiiiatocyste. 

The  male  and  female  reproiliictive  cells  occur  in  different  individuals.  Iloth  are  develtitx^l  in 
enormous  quantities  on  the  second,  third,  and  fourth  mesent«rial  cycles. 

Lesueur  (1S17,  p.  171)  lias  described  froju  the  West  Indieu  the  two  npecie^  .Uiinia  Iricolor  and 
A.  hicolor  as  diatini-t,  and  Duchassaing  &  Michelotti  (1866,  p.  234)  have  a<Uled  a  third,  A.  eg'ttex. 
McMurrich  (1898,  p.  234),  h<iwever,  haa  discussed  the  validity  of  these  three  specieg,  An<l  finds  that  it 
is  imponible  to  maintain  their  separation,  a  conclusion  with  which  I  t^ree.  McMurrich  haa  further 
ilecided  that  the  Aclinta  sol,  Agaas.  MS.  (Verrill,  1874,  p.  24),  of  the  Carolina  coast  is  indistinguishahle 
from  the  West  Indian  species.  Therefore  the  Wi^st  Indies  appear  to  possess  but  one  species  of 
OaUiactis,  with  a  rar^  extending  northward  as  far  as  the  eastern  coasts  of  the  United  States. 

In  adtlition  to  Jamaica  and  Porto  Rico,  the  species  is  now  known  from  thi;  following  islands; 
Barbadofl  (.4.  trimlor),  attached  to  shells  tenanted  by  hermit  crabs  (Le-sueur);  St.  Vincent  (A.  bicl^loT). 
Adherent  to  ahells  (Leaueur);  St.  Thomas  (A.  egUiet),  upon  shells  and  the  carapace  of  the  living 
Perieera  eomula  (Duchassaing  &  Michelotti);  Bahia,  Cuba  (McMurrich);  also  near  Charleston,  S.  0. 
(Agassiz,  Verrill). 

Order  STICHODACTYUN^  Andres. 

Actiniaria  in  which  more  than  one  tentacle  may  communicate  with  a  mesenterial  chamber. 
Usually  a  peripheral  Juries  of  one  or  more  cycles  can  he  dislinguisbed  from  an  inner  or  accewory 
series,  the  memljere  o[  wliicli  are  radially  arrangeil  or  in  groups,  and  are  often  of  different  form. 
Sphincter  muscle  either  endodermal  or  absent 

Nest  to  the  arrangement  of  the  mesenteries,  the  disposition  and  character  of  the  tentaclus  has 
l>een  found  oF  great  service  for  claseificatory  purposes  in  the  Actiniaria.  The  proposal  of  Andres  to 
separate  the  Ilexactinix  into  two  groups,  AHininie  and  Stiehodadylmic,  according  as  only  one  tentacle 
or  more  than  one  may  arise  (rom  a  mesenterial  chainl>er,  has  in  the  past  met  with  universal  acceptance. 
Beyond  the  mesenterial  plan  it  is  recognized  that  within  different  groups  different  characteristics  may 
assume  particular  importance,  especially  for  the  minor  subdivisions.  No  mesenterial  distinction 
avails  to  separate  the  Adinins  from  the  Slichodaclyliiuf,  and  within  the  various  families  of  the  former 
no  very  great  difference  in  the  tentacular  plau  is  presented,  while  great  tliversity  occurs  in  the  latter. 
Therefore  in  the  Actinirue  the  tentacles  have  not  assumed  that  taxonomic  importance  which  has  been 
asHgned  them  in  the  Stkliodiidylinx.  In  the  former  the  character  of  the  musculature  has  been  found 
te  be  of  greater  utility  in  determining  what  may  be  considered  natural  relationships. 

In  my  paper  on  the  Jamaica  SlichodactylmK  I  refer  to  the  great  variation  presented  by  the  ten- 
tacular systems  of  the  different  genera  there  studied,  and  consider  it  very  doubtful  if  there  is  much 
homologous  connection  amotig  them;  more  likely  they  are  polyphyletic.  To  my  mind,  however, 
one  great  distinction  is  reci^nlzable,  according  as  the  tentacles  are  all  of  one  form  or  of  two  forms;  and 
for  these  I  suggested  the  two  suborders  Ilomoddelytlmt  and  Ileterodaclylinir. 

The  conception  underlying  the  separation  is  altogether  at  variance  with  that  which  Oarlgren 
is  endea^onng  to  mtroduce,  and  in  the  "Nachschrift"  te  his  "Ostafrikanische  Actinien"  (p.  lit!)  he 
somewhat  petulantly  characlerizee  the  division  as  "nicht  viel  beaser,  als  wenn  man  die  Actiniarien 
na<:h  der  verschiedeneu  Zahl  der Tentakelcyklen  einteilen  woltte."  Carlgren  naturally  regards  every 
pro[Ki«il  m  the  light  of  its  relationship  with  his  own  scheme,  according  to  which  he  is  seeking  to 
combine  all  the  forms  with  primary  characteristics  to  the  neglect  of  their  later  modifications.  The 
division  referred  lo  above  is  based  wholly  upon  these  tatter,  and  regards  the  species  retaining  the  primary 
characters  hs  the  lowest  of  their  own  particular  group.  For  example,  within  the  fitichodadylinx  it 
is  probably  impossible  to  mention  two  species  more  widely  divergent  in  their  tentacular  plan  than 
Ricordeafiorida&nd  Adinotryj:  mnai-lhoni/v.  in  the  former  the  marginal  and  inner  tentacles  are  all 
of  the  same  form,  arranged  in  regular  radial  rows;  in  the  latter  the  mai^nal  tentacles  are  simple,  and 
two  or  three  orders  are  represented  in  a  single  cycle;  the  inner  tentacles  are  dendroid,  separated  by  a 
naked  space  from  the  marginal,  and  are  arranged  in  a  middle  diwal  and  a  circumoral  group.  Morpho- 
logically Ihetwotentacularseries — marginal  and  accessory— seem  wholly  unconnectett  with  one  another 
in  Actinotryj:,  while  they-probably  form  a  eonscculive  series  in  Eicordia.    The  two  species  are  alike, 
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however,  in  the  abeenoe  of  a  basilar  muscle,  ciliatet)  streak,  and  gonidial  grooveB,  and  ei 

only  a  weak  muaijulature.    On  account  of  these  characterii^tica,  to  the  neglect  of  the  tentacular 

divergences,  they  are  classed  together  by  Carlgren  in  the  one  family  Uiicowmidx. 

Recognizing  them  as  forms  which  retain  the  ancestral  attributes  Juat  mentioned,  but  in  other 
re6pectn  have  l)ecoiiie  widely  divergent,  I  aee  nothing  illogital  in  considering  Ricorda  and  AOinolryx, 
respectively,  as  among  the  lowest  membere  of  the  two  aubordere  Homodactylinie  and  Hd^odadylma:, 
and  for  the  present  I  propose  to  retain  the  two  subdivisions. 


Suborder  HOMODACTYLIN^. 


Family  STOICHACTID^  Carlgren. 


ix,  and  usually  follow 


Sloichaetiila,  Carlgren,  1900,  p.  278;  ISOOa,  p.  72  (also  p.  lia). 

Slidiodiuiylinx  with  a  basilar  muscle  and  well -developed  Imsal  disk.  Sphincter  always  present, 
shortly  diffuse  or  circuiwscriltetl,  usually  not  Htrongly  tlevelojicd,  with  well-marked  gonidial  grooves 
and  ciliated  streaks.  Column  usually  provided  with  a  distinct  fostta  and  adhesive  verruca.  Longi- 
tudinal musculalnrc  of  the  inesuntcrics  well  developed.  The  separation  of  the  tentacles  into  a  marginal 
and  B  discal  xeries  not  pronounceil;  only  one  tentacle  arises  from  each  exiH'<i'le;  tentacles  sim]>lc'  or 
branched,  eonietimes  swollen  at  the  apex,  never  arranged  in  groups,  nor  as  arm-like  prolongations  of 
the  disk. 

Reviewing  the  family  DUcoximidx  (1900, p.  155)  I  state:  "As  the  Actiniariaof  tropical  r^ons 
are  more  studied,  the  genera  embraced  under  this  family  become  more  and  more  numerous  ...  it 
will  1*e  seen  that  the  family  includes  a  very  heterogeneous  assemblage  of  forms,  corresponding  in  tliis 
respect  with  the  Siirgnrlula:  among  the  Atlinitui:  The  only  constant  feature  appears  to  be  that  the 
tentacles  are  all  of  the  same  form  in  any  one  species,  and  cover  the  greater  portion  of  the  disk;  but 
apparently  in  no  two  genera  are  the  peripheral  and  the  inner  tentacles  similarly  related.  It  will 
probably  be  found  advisable  later  to  separate  as  subfamilies  forms  in  which  only  one  row  of  tentacles 
communicates  with  a  mesenterial  chamber  from  those  in  which,  as  in  Aahioporut,  two  or  more  rows 
may  originate  from  the  same  mesenterial  chamber." 

At  this  time  Carlgren  was  working  upon  a  large  assemblage  of  StichodaetiiliTm,  including 
sjiecimens  of  the  Jamaica  representatives  which  I  was  able  to  sen<l  him.  The  papers  of  Haddon 
(1K»8)  and  Kwietniewski  (18117, 189R),  describing  many  new  forms,  had  also  appeared.  Carlgren  was 
therefore  in  a  most  favorable  position  for  carrying  forward  the  classiflcatton  of  the  group,  and  this  he 
has  accomplished  in  a  very  elaborate  manner.  His  first  suggestions  are  contained  in  a  short  paper, 
"Zur  Kenntnia  der  Stichodacty linen  Actiniarien"  (1890),  followed  the  same  year  by  that  on  the 
"Ostafrikanische  Aclinien."  In  these  the  value  assigned  the  family  distinction  is  very  diverse. 
In  Borne  instances  Carlgren  chooses  to  attach  supreme  importance  to  the  charactera  of  anatomy  and 
histology  alone,  and  thus  brings  together  many  forms  (e.  g.,  Hkordi,  Aetinotryx)  allied  in  anatomical 
and  histological  details,  but  outwardly  most  diverse,  while  in  other  caaeB—Stoirhaetu,  Hamottichanlhm, 
and  ^ofjnoponu — new  families,  almost  alike  in  their  anatomy  and  histology,  are  constituted  mainly 
ujion  tentacular  differences. 

In  the  first  i>ai>er  lie  'leflnes  the  families  ItiKOWmitLt,  Sloichactidir,  and  AvrelianidiT.  The  first 
inclutles  forms  without  liasilar  maw-le,  ciliated  streak,  ami  gonidial  grooves,  and  with  weak  mesenterial 
nmsculature,  and  ombractM  the  genera  lli»co!ioma  (]).  nvmnn/orme,  ty|ie),  Orinin,  Kiporfka,  AdmotTyr, 
and  Rhoiinclii,  thus  iniOuding  the  most  heler(^neons  tentacular  plans.  The  Stdkharlidn  and  Aureli- 
tmidir  include  forms  in  w*liich  all  the  organs  just  mentioned  occur  and  in  which  the  mesenterial 
musculature  is  better  developed.  Along  with  these,  and  mainly  distinguished  by  their  tentacular 
arrangement  and  form,  are  the  I'hymaufhidir,  Ilettrnntliida;  Thalatg'ianlhidic,  and  ActimidendndK. 

The  faniily  :9oichaHidn:  is  defined  aho\'e.  It  includes  the  genera  Sloichaelii,  Radianlhia,  Hdian- 
Oioptie,  and  Aiilkeupmt.  Carlgren  has  l>c«n  able  to  compare  the  form  1  identify  as  the  West  Indian 
Arthiiiimnis  fUijuni  with  the  Euro])ean  Aurflinnin,  and,  contrary  to  what  I  formerly  expected  from 
Uosse's  description  ami  figure,  shows  that  they  agree  very  closely.  The  two  genera  constitute  th« 
family  Aur^!anidn:  < 
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In  tlie"Sacli«;hritt"  (p.  118)  to  his  last  paper  Carlgren  erects  another  new  lamtty,  Ilmnoslichan- 
Ihtdir,  tor  the  species  I  have  described  as  Homostichanthtt  anemone,  hut  which  lie  names  //.  dumkiii  Ite 
chief  distinction  from  the  family  fHokhactidx  lies  in  tlie  oripn  of  many  tentacles  from  each  exociele,  aa 
well  as  from  the  entocroles,  a  chamcter  in  which  it  agrees  with  the  Aurdianida; 

0«niu  BTOICBACTIB  Haddan. 
^  Sloichaclidie  usually  of  large  aize,  column  smooth  below,  with  or  without  verruca!  above.  Ten- 
tacles short,  simple,  subulate,  rounded  or  capitate,  covering  nearly  the  wtiole  of  the  disc.  A  single 
tentacle  from  each  exocwlc  constitutes  the  most  peripheral  cycle;  usually  many  tentattles,  arranged 
in  a  single  radial  row,  arise  from  each  entociele.  Sphincter  muscle  strong  and  circumscribed,  or 
circumscnbed-difiuse.    Usually  two  gonidiai  grooves. 

Stoichactis  heliauthus  (Kllis).    Fl,  I,  Figs,  la,  16. 

Artlnla  hclianlhiu.  Ellis,  1767.  p.  43G.  pi.  XIX,  figs.  6,  7. 

Uiemmma  helianlhue,  MllDe.EilwanlH.  I»5*,  p.  256;  Duchawulng  et  Mlchi'loKI,  1H66,  p.  122;  Andrea,  188.'!.  p.  493, 

Iiiwueoma  anemone.  HeMurrich.  1889.  p.  S7.  pi.  i.  fig.  8:  pi.  ill.  flen  15, 10;  pi.  iv,  fig.  1. 


This  is  a  prominent  Dis<«somid  around  Jamaica  and  other  West  Indian  islands,  including  also  the 
Bahamas  (McMurrich),  and  the  same  must  Ije  the  case  in  I'orto  Bican  waters,  for  in  the  collection  it 
is  represented  front  most  localities,  often  hy  numerous  lai^  specimens.  It  is  met  with  on  the  ciral 
reefs  and  sandy  sea-floor  at  depths  of  two  or  more  fathoms,  and  when  alive  different  polype  vary  much 
in  color.  Sometimes  a  number  occur  together  in  close  contiguity,  forming  extensive  patches.  The 
variety  of  form  which  the  polyps  may  assume  on  p^eser^■ation  is  well  illustrated  by  the  many  Porto 
Kican  examples  available  for  comparison.  The  tentacles  especially  differ  in  their  appearance  in  the 
preserved  examples,  and,  being  very  numerous,  determine  the  general  appearance  of  the  polyps. 
Sometimes  they  are  shrunk  and  widely  apart;  at  other  times  they  are  more  distended,  and  clothe  the 
disk  more  completely.  Two  somewhat  extreme  cases,  obtained  from  Fajardo,  are  represented  bv  tlie 
piKitographic  reproductions  on  pi.  i.  The  essential  characters  of  the  species  have  already  been 
described  hy  McMurrich  (1889)  and  myself  (1900). 

liztemal  (■hamcterx. — The  liaae  is  flat,  usually  adherent  to  the  auriace  of  rocks,  and  is  a  little 
larger  in  diameter  than  the  lower  part  of  the  column.  Preserved  examples  show  strong  concentric 
and  radiatii^  ridges  and  furrows. 

The  column  is  short  and  salver-shaped,  narrowing  a  little  above  the  base,  and  then  expanding 
enormously  in  a  crateriform  manner;  usually  the  column  is  partly  embedded  in  san<l  and  the  distal 
n^ion  overhangs.  The  walls  are  smooth,  thin,  slightly  transparent,  an<l  grooveil.  Distally,  \'ertical 
rows  of  flat,  oval,  green  verructe  occur,  but  are  incapable  of  holding  foreign  particles  to  the  column. 
The  apex  of  the  column  is  rounded,  devoid  of  acrorhagi,  but  with  a  very  distinct  fossa.  The  column  is 
incapable  of  being  infolded  completely  so  as  to  cover  the  disk. 

The  disk  is  flat  and  greatly  expanded.  By  far  tlie  greater  part  is  covered  with  radiating  rows  of 
tentacles,  more  crowded  toward  the  periphery.  In  young  polyps  a  cyclic  order  in  the  radial  extent 
of  the  different  rows  of  tentacles  can  l>e  established,  but  is  mostly  lost  in  large  specimens.  A  single 
outermost  cycle  of  esocielic  tentacles  alternates  with  all  the  radial  rows;  the  latter  are  eutocrelic. 
The  tentacles  are  short  and  digitifonn,  hut  vary  a  little  in  shape  and  size,  according  to  the  degree  of 
distension  In  the  preserved  condition  they  may  become  vesicle-like,  or  remwn  conical  or  iligltiform, 
the  surface  hnely  fluted  from  apex  to  base.  Small  tentacles  are  seen  in  process  of  growth  around 
the  margin,  hut  within  the  exociellc  cycle. 

The  central  nakeil  area  of  the  disk  is  smooth,  and  the  peristome  is  som<rwhat  elevated.  The 
mouth  IS  large  and  o\al  Two  gonidiai  grooves  are  usually  present,  reatlily  distinguished  hy  their 
thickene<l  margins    rarely  three  may  lie  present. 

The  l>ase  is  white  or  cream  colored ;  the  column  white  or  cream  below,  and  a  little  darker  above. 
Ijarge,  irregular  green  patches  may  occur  on  the  column,  and  distally  vertical  rows  of  small,  oval, 
green  areas  represent  the  verructe,  their  number  ar.d  closeness  varying  much  in  different  rows.  The 
disk  may  l>e  a  light  or  dark  olive  brown,  and  the  tentacles  the  same,  hut  irregular  patches  of  varying 
intensity  are  exhibited.  The  peristome  is  a  brownish  yellow,  the  lips  a  <leep  rich  yellow,  and  the 
stomod*eal  wall  white.  Color  varieties  are  frequently  met  with.  In  one  the  column  and  disk  ture 
almost  entirely  colorless,  and  the  tentacles  a  clear  sulphur  yellow. 
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The  diameter  of  the  Itnae  is  aliout  5  cm.,  and  the  height  of  tlie  uoluinn  4  cm.  Tlie  diameter  o( 
the  disk  usually  varies  from  10  tu  12  cm.,  or  may  be  more  in  fully  expanded  Bpeciraens.  The  tentacles 
are  about  0.6  cm.  la  length,  and  are  often  largest  in  diameter  toward  the  tip,  where  they  may  meaaare 
0.2  cm.  acroea.    The  diameter  of  the  naked  part  of  the  disk  is  alxtut  2.5  cm. 

Antdomy  and  Higfologij. — Tlie  baaal  disk  ia  of  considerable  thickness.  The  ectoderm  la  an  excep- 
tionally broad  layer  and  contains  many  narrow,  elongated  gland  cells  with  granular  contents;  the 
meec^ltea  presents  delicate  plaitings  on  its  endodermal  Ixirder  for  the  sqpport  of  a  well-developed 
circular  endoiiennal  musculature. 

The  column-wall  is  of  only  moderate  thickness;  the  ectoderm  ia  deeply  folded,  tlie  mesogltea 
portly  lollowing.  Numerous  long  granular  cells  are  include<I  among  the  supporting  cells,  and  the 
mesoglosA  presents  a  delicate  tibrous  structure  with  many  connective-tissue  cells.  On  the  endodermal 
surface  the  latter  forms  narrow  branching  plaits  lor  the  support  of  the  circular  niUiKulature.  The 
endoderm  is  nmch  thinner  than  the  other  two  layers  and  contiuns  many  Eooxantliellic  and  granular 
gland  cells.  At  the  verrui«!  the  ectoderm  consislfl  almost  wholly  of  supporting  cells,  gland  cells  are 
absent,  and  the  ciliation  is  more  obvious.  Hislologicalty,  therefore,  the  organs  most  closely  resemble 
the  sucker-like  verrucjc  of  other  Actinians. 

The  sphincter  muscle  is  strongandcireumscribed,  and  made  up  of  several  lobes,  ho  that  itcouttuie 
varies  in  different  tmni>verBe  sections.  The  pedicle  in  broad  and  short,  and  a  narrow  mesoglneal  axis 
extends  nearly  the  whole  length. 

Both  the  entoctelic  and  exocn^lic  tentacles  are  simple  outgrowtlis  of  the  disk,  with  tlit;  three 
constituent  layers  of  alwut  e(|ual  thickness.  Long,  narrow  nematocysis  occur  in  a  perlj)herHl  none 
toward  the  apes.  The  endoderm  is  crowded  with  zooxanthellie  and  coarsely  granular  gland  cells.  The 
endodermal  and  e<:todermal  inu.%iilatures  are  developetl,  the  latter  being  the  stronger  and  aaKociattii 
with  a  nerve  layer. 

The  discal  ecto<lerm  is  nearly  devoid  of  nematocyets  and  contains  granular  gland  cells.  The 
mesogliea  is  deeply  i>laiteil  on  its  endodermal  l)order  for  the  support  of  the  circular  mnscle,  while  the 
radial  ectodermal  muscle  is  weak. 

In  young  [xilyps  the  mesenteries  are  arranged  In  hexameral  orders,  but  the  r^ularity  ia  lost  In 
older  specimenp.  One  young  eiaimple  possessed  twelve  pairs  of  [wrlect  mesenteriea,  an  alteniating 
cycle  of  twelve  pairs  stretched  almut  halfway  across  the  disk,  and  another  cycle  of  twenty-four  pttire 
extendetl  just  beyond  the  column-wall.  In  another  po[yp  thirty-six  pairs  of  mesenteries  reached  the 
stomodieun).    Older  polyps  seem  to  possess  merely  an  alternation  of  complete  and  incomplete  jMifN. 

At  the  insertion  in  the  column-wall  the  mesenteries  are  narrow  and  then  thicken  abruptly, 
the  retractor  muscle  extending  nearly  across  the  face,  again  terminating  in  an  abrupt  manner  in  the 
iniperfet^t  jiairs,  but  gradually  in  the  perfect  members.  The  face  of  the  uiesentery  where  the  retractor 
muscle  is  well  developed  la  somewhat  undulating.  The  endoderm  is  loaded  with  coarsely  gmaular 
cells.  The  parieto-basilar  muscle  is  weakly  de\-eloped.  The  inner  mesenterial  stoinata  are  large, 
while  the  parietal  are  small  drcular  a]>erture».  The  basilar  muscle  is  well  developeil,  of  the  type  rei>- 
reeented  for  Aitenutii  erjfaiuit  and  BunodofiiHa  tpheniUoa.    Gonads  may  occur  on  all  the  mesenteries. 

Localities:  West  Indies  (Ellis),  Guadeloupe,  St.  Thomas,  etc.  (Duchaasung  A  Michelottj),  Bahamas 
(McMurrich) ,  Jamaica  ( Duerden) ,  Porto  Hico  ( U,  8.  Fish  Commission) . 

Another  large  West  Indian  Dijuitsomid,  Il'iiuoakhanthim  anrmmie  (Ellis)  Duenien,  b  rarer  than 
the  former,  anil  ia  not  represented  in  the  Fiek  Hnwk  collci'tlona.  Both  species  appear  to  lie  idisent 
from  the  Bermudas,  not  being  recorded  by  McMurrich  or  Verrill,  but  S.  heimiuhvx,  ia  plentiful  at  the 
Bahamas. 

Carlgren  (I900n,  p.  76)  has  come  to  the  opinion,  first  adopted  by  McMurrich,  that  Ellis's  Agures 
of  Actinia  heliaiilhiu  and  A.  anemone  are  l)«8t  regardetl  as  representing  only  one  spei-iea.  In  Turin, 
Carlgren  hail  the  opportimity  of  examining  one  of  Dui^hassaing  &  Mii^helotti's  specimens,  which 
these  authors  had  named  />.  nmnKiiif,  and  states  that  it  is  the  sanie  form  as  that  descrilied  by 
McMurrich  under  this  name.  He  tlien  observes  that  Ellis's  original  figure  of  A.  hdianthuii  are  without 
doubt  referable  te  the  same  form  as  Ihat  which  Duchassaiug  &  Michelotti  and  McMurrich  had  under 
consideration,  and  therefore  acce|>ts  my  determination  of  it  as  D.  heliantlau.  It  beconieD  necessary, 
therefore,  that  the  Jamaican  form  I  identify  as  D.  aneiitane  should  be  g^ven  a  new  name.  In  the 
"Nachst-hrift"  (p.  U7)  OirXgreii  sa^geBta  IIoiHostichaiUhut  duerdmi. 
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CarlgreD'B  coDclusiona  merit  L\)nHide»tion,  f«r,  in  addition  to  tlie  opportuuitiee  above  mentioned 
of  studying  the  two  forms,  he  has  liad  for  comparison  specimens  of  both  speciea  which  I  liave  sent  him 
from  Jamaica.  I  liave,  unfortunately,  nut  had  the  opportunity  of  oxaniining  Ellis's  ori(;inal  figuree, 
which  are  really  the  determining  factors  in  the  dispute.  My  conclusion  tliat  the  rarer  Jamaican 
epeciee  was  anemone  was  based  mainly  upon  the  fact  that  Ellis  retards  the  angular  form  of  disk  of 
anemone,  and  that  Ducbassaing  &  Micheloiti  refer  to  the  peculiar  rapi<1  color  variation  which  the 
species  undenzoes.  While  certainly  not  very  reliable  characteristics,  yet,  knowing  the  fairly  uniform 
ilistribution  of  the  Actiniaria  throughout  the  West  Indian  area,  it  seemed  not  unlikely  that  Ellis  and 
Duchassaing  &  Michelotti  might  well  have  met  with  the  two  DiscoHomids  which  occur  around  Jamaica. 

In  a  "Kachachrift"  to  his  "Ostafrikanische  Actinien,"  Dr.  Carlgren  takes  the  opportunity  of 
<-ritidsiiig  some  of  the  results  in  my  recent  i)aper  on  the  Jamai[:an  .'itichodaelytins.  With  regard  to 
the  above  st>QcieB  he  remarks  as  follows; 

"Bei  alien  von  inir  uutersuchten  Exemplaren  von  Slocbacti»  keHaiithiu — auch  bei  denen,  die 
Duerden  mir  giitigst  geschickt  hat — stehen  die  Exo<M!ltentakeln  sozOsagen  in  etwa  demaelben  Cyklus 
wie  die  aiissersten  Egdocreltentakein,  ja  sehr  selten  etwas  innerhalb  der  iiussersten  Endocceltentakeln. 
Die  Figur  Duerden's  (Taf.  xi.  Fig.  7)  ware  nach  meiner  Meinung  richtiger,  weun  Duerden  in  jedem 
Endocisl  ausserhalb  der  iiassersten  Tentakein  noch  einen  Tentakel  eLngezeichnet  hiitle." 

The  criticism  is  very  trivial,  for,  in  the  description  of  the  speciea,  I  refer  to  the  crowded  character 
of  the  tentacles  around  the  margin.  The  figure  referred  to  is  alti^ether  diaKrammatic,  its  main 
pnrpoee  being  to  show  the  important  fact  of  the  exoctclic  origin  of  the  outermost  cycle,  compared  with 
the  eutoc<elic  origin  of  the  radial  rows. 

With  regard  to  the  diagrammatic  figure  of  the  tentacles  of  //.  mtemone,  Carlgren  writes: 

"  Was  Btrhliesslich  Iloinoelichttnlliut  Duerileni  {ich  ncnne  diese  Art  so  anstatt  Jf.  anemone;  vergl. 
Si.  Uipetum,  p.  77)  (p.  97)  anbetrifft,  so  kann  ich  Duerden's  Angal*  von  ilem  Vorhandensein  mehrerw- 
Tentakein  in  jedem  Eicoccel  Itestatigen,  aber  die  Figur  Duerden's  (Fig.  4,  Taf.  xu)  von  der  Tentakel- 
nnordnung  stimmt  nicht  gut  mit  meinen  ITiileraiichungen  uberein.  Eine  solche  Anonlnung  der 
Tentakein  iu  einfachen  radialen  Serienkann  ichnurindenschwrkchsten  Endoco-'lpartien  flnden.  Von 
jedem  stilrkeren  Enilocisl  entapringen  dagegen  nur  in  den  inneren  Mundscheibenpartien  Tentakein 
in  einer  Reihe,  nach  auasen  bin  in  dem  gefalteten  MundecheilM'nteil  stehen  zwei  Liingsreihen  neben 
einaiuler  und  in  <ler  Peripherie  selten  drei.  Die  Anordnung  in  bestimmteit  Beihen  in  den  iiumeren 
Partien  der  Endocide  ist  jedoch,  ganz  wie  in  deu  Exoco^lpartien,  sehr  unregelmiissig,  aber  auf  die 
Breite  jedes  Faches  kommen  2-3  Tentakein.  Von  den  Exoci^len  gehen  in  den  peripherischeu  Teilen 
iter  Mundscheibe  Tentakein  aus;  nach  innen  hin  steht  ein  Tentakel,  nach  au^en  finden  sich  Reihen 
vun  zwei  (selten  drei)  Tentakein  neben  einander.  Die  Tentakelzouen  der  Esoccele  bilden  aleo 
triangulure,  mit  der  Basis  nach  auasen,  der  Spitze  nach  inuen  hin  gewendete  PartJen.  Man  konnte 
einwenden,  dass  diese  Anordnung  durch  die  Kontraktiou  entstanden  ware;  so  weit  ich  finden  kann, 
ist  es  entschieden  nicht  so;  Iwsonders  bei  dem  einen  untersuchten  Exemplar  sind  mehrere  Mund- 
scheibenpartien,  die  die  Tentakein  in  oben  geschilderter  Weise  tragen,  gut  au^estreckt,  Eine 
beesere  Figur  der  Teutakelanordnung  des  Homoetichanthui  scheint  mir  also  von  Noten  zu  sein." 

In  this  case  the  difference  between  Carlgren  and  myself  may  be  understood  when  it  is  remembered 
that  my  description  was  founded  upon  both  the  living  and  preserved  appearances  of  the  |>olyp,  while 
Carlgren  had  for  examination  only  the  preserved  specimens  which  I  sent  him.  Prom  dissections  of 
the  poly|)  I  had  obtained  all  the  appearances  which  Carlgren  refers  to,  and  it  is  easy  to  understand 
how  he  has  been  led  astray  in  his  interpretation  of  the  tentacular  disposition,  and  to  assume  that  1  was  in 
error.  I  think  Carlgren  will  agree  that  the  true  external  characteristics  of  any  species  are  more  likely 
to  be  appreciateil  in  the  living  than  in  the  preserved  condition,  and  that  in  any  case  the  Uving  features 
should  take  precedenceof  those  in  the  shninken  preserved  animal.     In  my  description  I  state  (p.  168): 

"  Peripherally,  the  tentacles  are  so  closely  arranged  that  on  a  slight  contraction  of  the  polyp  the 
apices  pre^  one  against  the  other  and  assume  a  polygonal  outline,  and  sometimes  more  than  one  row 
appears  to  communicate  with  a  mesenterial  chamber." 

From  the  numerous  living  specimens  which  I  had  under  observation,  and  the  importance  which 
I  have  attached  to  it  in  all  the  species  described,  it  may  be  expected  that  I  should  satisfy  myself  as  to 
the  actual  disposition  of  the  tentacles  in  their  relationships  with  the  mesenterial  chambere.  Again 
examining  dissections  of  my  preserved  specimens  of  If.  anemone  from  within,  I  find  that  in  ruoiit 
expanded  individuals  there  is  hut  slight  evideiu*  of  the  doubling  of  the  rows  [leripherally,  while  in 
the  most  contracted  examples  two  very  dis^nct  rows  may  be  presented  and,  in  places,  evidenire  of  the, 
Sa-F.CB  IMO-M 
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intercalatirin  of  a  third  row.  It  is  obvious  that  the  tentlency  t«  a  (lispOBition  of  the  li^iitai-lea  in  rowe 
u\)oa  BhriiikagK  will  be  flci'entiiattHl  1ty  the  very  t-rowdwl  arrangement  of  the  tentacles  peripherally; 
where,  ae  I  show  U)  be  the  cane  more  ceatrally,  the  tentacles  are  \em  crowdetl,  there  \e  no  lateral 
overlapping,  and  the  tentacular  apertures  are  arranged  diret^tty  behind  one  another  in  a  single  row. 
Even  in  StoicIiaclU  kHuintkut,  where  the  tentacles  are  by  nu  means  bo  closely  disixised  in  the  living 
polyps,  an  overlappinfc  arrangement,  as  if  the  tentacles  ariHiiig  from  each  interspace  were  in  a  double 
row,  \e  at  times  presented  by  prewrved  polyps.  The  (Hinfti»ion  which  f'arlgren  haw  introduced  simply 
emphasizes  how  very  necessary  it  ia,  in  dealing  with  ench  Btningly  retrm-lile  aniiiiala  av  anemones,  that 
thepolyptjshoQldaeFara>>potwililel)e  studied  in  the  living  condition,  as  well  a^from  preserved  juaterial. 

Suborder  HETERODACTYUN*. 

StuAotUiW/liii.r  in  which  the  tentacles  are  of  two  forms,  usually  marginal  and  accessory,  and 
separated  by  a  naked  portion  of  the  disk. 

Family  PHYMANTHID^  Andres. 

f^ichodarlylinic  in  which  the  tentacles  are  of  two  kindw.  Manfinal  tentaeles  arrangeil  in  several 
alternating  entacmiiiius  cycles,  laterally  tubeixruiiterous  or  frondose;  inner  tentavle»  radially  or 
irrt^nlarly  arranged,  very  small,  tuliercular  or  papilliform. 

Q«niii  PHT1UIITH1I8  Milns-Bdwardi. 

I'ltymanthi'tre  in  which  the  column  is  smooth  or  provided  with  longitudinal  rows  of  verrucie  in 
its  np|>er  i>art,  an<l  usually  terminated  by  a  cycle  of  rounded  aororhagi.  Sphincter  mu.«cle  absent  or 
endodermal  and  very  weak.  .^ 

Professor  Verrilt  {I89S,  p.  496)  has  siifflteated  that  the  generic  term  Ejikyi^h  shouM  take  llie  place 
of  Phjimanihita  on  the  ground  that  Ehrenberg  in  1834  had  proposed  Eptrtialin  for  the  Aiiitila  rrwi/er't, 
A.  uUramiirina,  and  A.  granrilifera,  all  of  Lesueur,  and  that  the  first  was  evidently  <lifferent  from 
Milne-Ed H-ards's  type  of  the  genus  Phi/mnnlhiui,  viz.,  P.  liAigo.  Dr.  OarlKren  ( 1900^,  p.  66) ,  however, 
has  shown  that  thid  alteration  can  not  be  sustaine<l,  that  Phjinavthm  rnir:'fir  and  /'.  loligu  must  belong 
to  the  fiame  genus. 

Phyroaotbus  crucifer  (lesueur).     PI.  Ill,  Fig.  1,1. 

AfHiiiii  rmciftra.  Lemieur,  1817,  p.  174. 

Oneus  cmrlfrr  lAcUaki't,  DuchawHlng  &  Mlclielolti,  1866.  p.  12&.  pi.  V[,  flg.  13. 

Phymnntlna  rmrijn,  Anare«,  IKSS.  p,  501;  MoMurrich,  18SB,  p.  51,  pi.  ii,  flg.  b;  pi.  iv.  flga,  S-11:  Duertcn,  ISOO,  p.  139.  pi.  i. 


Several  s|>ecimena  of  this  lar^e,  liHnd«>me  anemone  are  included  in  the  collection,  but  pre»«nt  a 
very  ilifferent  asjiect  from  that  of  the  polyps  in  tlieir  living  condition,  when  buried  in  cjjral  Mnd  or 
coral  rock  with  the  exjianded  wavy  disk  alone  visible.  The  mai^nal  tentacles  are  greatly  shrunk,  hut 
still  display  the  oro-lateral  tliickenings,  while  the  disk  papitlie  are  very  numerous  aiid  somewhat 
im^ularly  arranged.  Owing  to  the  absence  of  any  sphincter  muscle  the  polyjwon  preservation  are 
incapable  of  infolding  the  disk  and  tentacles.    One  eitample  is  completely  everted. 

Ejlemnl  churactern. — The  basal  disk  is  adherent  to  rocks  and  stones,  and  exhibits  coarse  radial 
ant]  fine  concentric  wrinklings,  and  is  a  little  larger  than  the  proximal  region  of  the  colimm. 

The  column  is  erect,  thin-walled,  aii<i  sniooth  in  living  polyps,  but  prcaerved  specimens  are 
wrinkletl  Imth  vertically  and  transversely.  U'hen  alive  the  (Milyps  enlarge  slowly  from  just  above  the 
roundiHl  limbus  until  distally  the  diameter  may  1>e  two  or  three  times  that  lieluw.  The  upjicr  region 
of  the  colunm,  along  with  the  iveriphery  of  the  disk,  is  sinuous,  and  i»  »ilu  this  rests  upon  the  surface 
i)f  the  sea-floor.  It  exhibits  rows  of  sucker-like  verrucw,  eorresiwnding  with  the  principal  mesenterial 
interspaces;  four  to  six  laiRe  verru«e  occur  in  each  row,  and  a  few  rudimentary  examples  are  continued 
1>elow.  A  single  apical  verruca  may  alternate  with  the  principal  rows.  A  circle  of  prominent  rounded 
acrorhagi  occurs  at  the  apex  of  the  column,  double  in  numU^r  the  rows  of  verruwe,  and  alternating 
with  the  outermost  cycle  of  tentacles.    Sometimes  a  smaller  acrorhagus  alternates  with  each  of  the 


cb,  Google 


THE   AOTINIANS   OF   PORTO   RICO,  869 

lai^r.  A  shallow  Uitfoa  inten'enes  between  tlie  acrurhagi  and  base  of  the  t«ntacle8.  The  column- wall 
ia  in(apali]i!  of  folding  over  the  disk  and  tentacleti.  The  marginal  t^tntacleH  are  arranged  in  numerous 
entacnueous  ryiilea,  and  usually  number  between  two  and  three  hundred.  They  are  shortly  conical 
and  overhanging,  the  oral  face  being  longer  than  the  aboral  or  outer.  The  meiubera  of  the  firat  and 
second  cycles  are  situated  aome  little  distance  from  the  other  cycles.  Normally  the  cyclea  are 
hexamerous,  but  irregularities  are  frequently  met  with.  Usually  the  tentacles  l>ear  several  transveme 
opaque  thickenings,  most  strongly  developed  along  tlie  oro-tateral  area,  where  a  distinct  bilobation  is 
often  observable.  Six  or  seven  pairs,  arranged  pinnat«1y,  the  middle  pairs  being  (he  largest,  may 
occur  on  the  lai^r  tentacles,  and  a  lees  number  on  the  smaller  tentacles.  For  xome  little  distance 
from  their  origin  the  tentacles  are  smooth,  and  polype  occur  in  which  the  tubercles  are  altogether 
undeveloped.  Among  a  number  of  polyps  from  one  locality  every  stage  could  be  obtained  between  the 
full  development  and  total  absence  of  the  thickenings,  some  tentacles  possessing  the  full  number  and 
others  being  wholly  destitute  of  them. 

The  inner  tentacles  are  small  papilliform  projections  of  the  discal  wall,  varying  much  in  size,  and 
arrange*]  mostly  radially.  They  i^rrespond  with  the  interspaces  of  the  first  and  second  cycles  of 
mesenteries,  and  sometimes  with  those  of  the  lower  orders. 

The  disk  is  large,  tbin-walled,  and  peripherally  is  thrown  into  eight  to  twelve  sinuous  fokis, 
which  overhang  the  column;  the  middle  region  is  flat  or  slightly  convex.  The  gonidial  grooves  are 
clearly  indicated,  the  Ilpa  being  thicker  and  lighter  than  the  rest  of  the  stomodieal  wall. 

The  coloration  is  very  variable,  and  all  gradations  can  be  traced  in  a  lai^  aeries  of  polype. 
The  disk  coloraare  mostly  brown  and  green,  with  opaque  white  spots  and  blot^hex;  those  of  the  column 
and  base  are  scarlet  and  crimson  on  a  white  or  cream  ground.  The  center  of  the  vemicffi  is  deep 
crimson ;  the  tentacular  thickenings  usually  appear  as  white  bands.  When  the  tentacles  are  smooth 
they  are  brown  or  reddish  brown,  with  light  crimson  tips,  and  three  longitudinal  lighter  lines  traverse 
the  oral  aspect.     The  peristome  is  usually  iridescent  green. 

The  dimensions  are  likewise  very  variable,  according  to  age.  In  many  young  specimens  the 
column  was  only  l.I  cm.  lung,  and  the  diameter  O.S  cm.  The  length  of  the  column  in  adult  specimens 
is  about  6  cm.,  the  middle  diameter  1.7  cm.,  and  the  basal  2.5  cm.)  the  diameter  of  the  disk  varies  from 
5  to  9  cm. ;  the  innermost  tentacles  are  0.7  cm.  in  length. 

Aiialomy  and  iratdugij. — The  ectoilemi  of  the  base  is  a  very  broail  columnar  epithelium,  with  a 
few  gland  cells,  and  is  nmch  folde<l  in  sections.  The  inesoglo*  appe.ars  strongly  fibrous  and  contains 
numerous  connective  tissue  cells.  Numerous  xooxanthell^e  occur  in  the  en<loderm,  and  muscle  fibrils 
are  present. 

The  column-wall  is  of  only  medium  thickness,  becoming  more  delicate  distally.  The  ectoderm 
is  broad  and  deeply  ridged,  the  elevations  being  followed  by  the  mesi^Kca.  Clear  and  granular  gland 
cells  are  alrandant,  and  also  small  nematocysts.  A  nerve  layer  occurs,  and  what  I  consider  to  be  a 
very  delicate  muscle  layer  in  the  upper  part  of  the  column.  The  endodenn  is  a  deep  layer  containing 
zooxanthellee,  and  the  circular  enilodemial  muscle  is  well  developed  on  fine  mesogla'al  plajtings. 
The  muscle  is  nowhere  i-oncentrated  to  form  a  special  sphincter.  The  verrucal  ectodenn  shows  an 
absence  of  gland  cells  and  nematocysta. 

Both  the  ectodermal  and  endodermal  musculatures  are  well  developed  in  the  peripheral  tenta- 
cles, supported  on  mesogla-al  ptaitings.  The  nematocysts  in  the  ectoderm  are  exceptionally  small. 
The  tentacular  swellings  are  due  mainly  to  an  increase  in  the  thickness  of  the  mesoglu-a. 

The  disk  is  thin-walled  and  the  endoilennal  circular  muscle  is  well  develope<l  on  mesoglieal  folds. 
The  discal  papillic  are  simple  hollow  ujigrowths;  the  niesoghea  and  endodermal  musculatures  become 
so  thin  as  to  be  scarcely  recognizable,  and  the  ectodenn  is  thinner  than  elsewhere. 

The  stomodieum  is  very  elongated  in  tmnsversese<;tions,exlendingalniost  across  the  celenteron, 
the  pair  of  directives  at  each  extremity  being  shorter  transversely  thwi  the  other  mesenteries.  The 
walls  are  thin  and  the  ectoderm  is  thrown  into  irregular  vertical  folds.  The  two  gonidial  grooves  are 
clearly  inilicat«d,  their  ectoderm  unfolded,  and  the  mesogla'a  not  much  thicker  than  elsewhere. 
Longiludinalty  the  stomoilseum  is  comparatively  short,  hut  the  groove  at  each  end  is  prolonged  tor 
some  distance  licliiw  the  lateral  walls.  Narrow  gland  cells  occur,  and  a  weak  longitudinal  ecludenual 
musculature  anil  ganglion  layer  arc  recognizable. 

In  mature  polyps  the  meacnliTies  of  the  first  three  onlers  reach  the  stomodieum,  thoi^h  the 
third  and  second  onlers  may  not  extend  throughout  its  length;  a  fourth  and  a  fifth  order  may  also  be 
developeil,  the  formula  being  (i  6  12  24  48.     The  mesenteries  are  coui[>aratively  narrow  in  transverse 
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sw-tinn,  and  by  no  i)i«ans  iTinv(i  the  c<i;lent«ron.  The  retractor  miisck  in  arran^l  on  narrow,  bifur- 
v&tmsi  ineiK^lical  |ilfiitingti,  the  enlargement  c<)mmeiidng  in  a  rouniU-il  or  acute  manner  sunic  ilistan(« 
fniin  the  column- wall.  Theineiienterialepilhelmm  ih  narrow  and  highly  vacuolated,  the  proloplanmic 
contents  being  a^regated  towiird  the  maniin.  The  parieta-bsfitar  muwle  is  well  developed,  ^tuated 
on  ft  (Wrongly  plaited  pennon.  The  basilar  muscle  is  strong  and  cloeely  resembles  tliat  of  Aiteraitu 
eipanna.  The  perioral  slornata  are  lai^,  but  the  parietal  are  aniall  and  not  easily  distinguished. 
Triloljeil  filaments  are  borne  by  the  memliers  of  the  first  three  orders  of  mesenteries. 

All  the  mesenteries  may  begonophoric,  and  apparently  the  polyps  may  l)emouo?ciou9ordluecious. 

/>oc(i2i{(cir.— Barbailos  (Leeuenr),  St.  Thamaii  (Durhassaing&Michelotti),  Bahamas  (McMurricb), 
Bermudas  (Verrill),  Jamaica  (Diierden),  Porto  Rico  (U.  S.  Fish  Commission). 

In  general  the  species  is  easily  distinguished  among  West  Indian  anemones  by  the  transverse 
white  ridges  on  the  oro-iateral  asjiect  of  the  tentacles.  The  character,  however,  is  not  as  readily 
recognizable  on  presen'ed  sjiecimens  as  on  the  living  polyps.  Further,  at  Drunkenman's  Cay,  beyond 
Port  Royal,  Jamaica,  where  P.  crueifer  occurs  in  abundance,  specimens  are  occasionally  found  in 
which  the  tentacular  swellings  are  altogether  absent,  while  others  exhibit  all  intermediate  stages  in 
their  presence  or  absence. 

In  his  most  recent  paper  Verrill  (1900,  p.  566)  identifies  the  form  devoid  of  the  tentacular  rid|i;eeaB 
the  Ariinia  osculi/era  of  Lesueur  (1817,  p.  175).  If  intermediate  stages  toward  the  full  development  or 
al)Bence  of  a  Bi)ecific  cliamcter  mean  anything  at  all,  it  is  clear  that  the  form  Verrill  identifies  as  A. 
Oicidi/era  can  not  be  considered  as  a  species  distinct  from  1'.  cruci/er.     Verrill  slates: 

"  This  species  or  variety  scarcely  differs  from  E.  nucifera  except  in  lacking  the  transverse  while 
ridges  on  the  tentacles,  characteristic  of  the  latter.  The  colors  of  the  two  forms  are  similar  and  are 
variable  in  the  same  way  in  each." 
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EXPLANATION  OF  PLATES. 


rved  polyps,  ahtuving  the 


I'l-ATB   II. 


Fig,    2.  Xonnlhui pulchdlus.     A  colony  of  retract*^  presened  polj'pd  in  wliioh  the  indiviilualH  are  long 

and  close,  and  hide  the  mrneiichynie. 
Fig.    3.  Zoanthug  pulchelhi*.     Portion  of  a  preserved  colony  in  which  the  polyi»  are  shorter,  and  tlie 

intervening  continiioos  cieQenchymc  is  partly  displayed. 
Fif[.  4.  Zoanthv*  tomnlun.  Portion  of  a  colony  of  retracted  polyps. 
FifC-    5-  Jsnuruf  dv-choMtaingi.     Setmcted  polyp. 

Fig.    6.   Protopatj/tkoo  mriabitii.     A  small  irregular  group  of  retracted  polyps. 
Fig.    7.  iWj/Awi  carilKai.     A  small  colony  of  partly  ex|«in(led  polyps. 
Fig.    S.  Atterartit  eJ^parmt.     Polyp  as  seen  expanileH  in  a  narrow  glass  vessel. 
Fii;.    fl.  Bmtodotoma  granvlifera.    Living  exjtanded  poly|). 

Platk  III, 

Enlarges!  proservt-^l  |>olyp. 


Platr  IV. 

Fig.  14.   '/oantii'itt  pidcMhi*.     Vertipal  section  through  the  upper  part  of  the  coluinn-wnll,  dJHplaying 

the  ilouhle  mesogliiial  sphincter  muscle.     Other  details  Hre  ouiitleil. 
Fig.  15.  Ziianlhai  nyciatu*.     Vertical  section  through  the  ujiper  part  of  tliecoluiiin-wall,  dinplnyingonly 

the  double  inesogliral  sphincter  muscle. 
Fig.  16.  Transverse  section  through  the  stomodceal  region  of  &  polyp  in  which  the  mesenteries  are 

brachvtypic  on  the  left  side  and  macro  ty  pic  on  the  right.     At  the  slight  inaguitii-Ation  given 

only  the  outlines  of  the  mesenteries  coulu  be  indicat«d. 

Plate  V. 

Fig.  17.  Zonniftiw  eoeinhw.  Thick  longitudinal  section  through  the  lower  part  of  the  stomo<l(Pal  wal 
and  along  the  e<lge  of  a  comjilete  mesenterv  The  stonio<l  eal  e(  toderm  in  seen  lo  lie  in 
continuity  with  the  mesentenal  filament  along  the  free  eilj.,e  of  the  niesenter\  the  ciiiatnl 
luinds  are  removed  a  slight  distance  from  the  actual  iiieHentLrial  bordir  and  are  xeen  to  Ix- 
sinuous  in  sections,  the  8i»i>earance  varying  in  different  regions  accunhng  t )  the  actual 
direction  of  the  section. 

Fig.  IS.  Transverse  section  through  the  free  edge  of  a  mesentery  a  little  below  the  level  of  the 
stoniodteum.  The  intermediate  streak  (tiif.  V  )  of  the  mesenterial  filament  ii  seen  on  lioth 
sidesasatliick  layer  separating  the  median  glandular  stnak  1</L  nt )  from  the  dilated  hand 
(cil.  bd.);  in  this  particular  section  the  latter  is  aim  wt  ^o^e^ed  h\  the  emlodcmial-like 
tissues  of  the  intermeiliate  streak. 

Fig.  19.  Transverse  section  through  the  mesenterial  filamLnt  iinrne<iiat«ly  below  the  stomodteum. 
Histological  I V  the  tip  oi  the  filament  ver^  riovely  re*enihle4  the  stomoilieal  ettoilerm;  the 
ciliated  Imna  (reflected  ectoilerm)  is  cnntiniieil  a-i  two  wings  to  the  filament  and  on  tlie 
right  si<le  \»  in  continuity  witli  the  ti^'ue  at  the  ti|>,  while  on  the  left  side  Die  continoity  is 
interrupted  by  the  preaenc*  of  the  intermediate  tissue. 
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fig.  20.  Transverse  eection  through  a  mcaentery  at  the  lower  part  of  the  stomodjcal  r^ion.  The 
ciliated  band,  or  reflected  ectoderm,  extends  EorHomediHtanceupeacli  face  of  the  mesentery, 
iu  Home  parts  free  and  in  others  in  union  with  the  mesenterial  tisi'ues.  On  the  lower  left- 
hand  side  the  intermediate  tissue  in  section  is  overlying  the  cells  of  the  ciliated  band. 

Fig.  21.  TranaverKe  section  throi^h  the  free  ed^  of  a  mesentery  below  the  re^on  at  which  the  ciliated 
Btreak  has  terminated.  The  enlargM  median  part  of  the  filament  is  altogether  different  in 
histological  character  from  its  condition  in  the  uppermost  part  of  its  course;  elon|n>ted 
granular  gland  cells  and  nematocyats  are  iiumerouB.  The  mesenterial  endode.m  behind  is 
also  greatly  swollen,  and  contains  many  deeply  staining  nutritive  particles  and  glaml  cells. 

tig.  22.  Transverse  twotion  through  the  lower  region  of  the  mesentery,  showing  the  liwt  traces  of  the 
mesenterial  lilament.  The  miwnificatiou  is  much  less  than  in  the  former  figures.  The 
mesenterial  epithelium  is  t^reatly  swollen,  nearly  surroundli^  the  filament,  and  i3  strongly 
cliarged  with  nutritive  particles 

PlATB   VI. 

Fig.  23.  leaitnu  duchattain^  Transverse  section  through  the  atomod;eal  region  of  a  polyp,  showing 
the  brachyt^pe  arrangement  of  the  meeentenes  and  a  large  entocielicoutgrowtn.  At  the 
slight  roagniiication  at  which  the  section  is  drawn  only  the  outhnes  of  the  walla  can  be 
represenled,  and  the  thin  part  of  the  mettenteries  indicated  by  a  simple  line. 

Figs.  24.  25.  Thick  sections  through  two  different  ^ly^,  representing  tne  relationshi|)S  of  the  smooth 
and  tubercular  areas  to  the  directive  axis.  The  airective  axis  passes  Ihrongh  the  entoccele 
of  the  dorsal  microdirectivesand  the  ventral  macrodirectivepand  includes  the  longer  diameter 
of  the  slumodicum.  In  each  figure  the  smooth  area  is  at  the  upper  right  hand  of  the  figure. 
The  light  areas  represent  the  cut  surface,  the  dark  the  tubercles  projecting  below. 

Platr  VII. 

Fig.  26.  Imurta  duchaMainffi.  Tangential  section  through  the  ectoderm,  showing  the  manner  in  which 
it  is  broken  up  into  sutxnibical  blocks  by  the  intrusiou  of  the  meac^loual  strands  passing 
lo  the  sabcuticle. 

Fig.  27.  ProUipnlythan  varinhiViM.  Vertical  section  through  the  upper  partof  a  strongly  retfacted  polyp, 
including  the  tentacles,  disk,  and  upper  part  of  stomodieal  wall.  Only  the  details  of  the 
single  mesi^Ueal  sphincter  muscle  and  foreign  incrustations  in  the  column-wall  and  disk 
are  represented. 

Plate  VIII. 

Fig.  28.  Palylhoa  (arihiva.  Vertical  section  through  the  upper  part  of  a  strongly  retracteil  polyp,  repre- 
senting the  single  mesoglifat  sphincter  muscle.     All  the  other  structural  details  are  omitle<l. 

Fig.  29.  Ailnnetiii  f-iiKiiisa.  Section  through  one-lialf  of  a  jiolyp,  showing  the  stoinodaal  wall,  oral 
disk,  tentacle,  sphincter  muscle  (»ji. ni. ),  acroriiagus  (w. r.l,  parieto- basilar  (p.b.m.)  and 
l>asilar  muscle  [b.m.),  and  inner  and  outer  stomata.  The  mesentery  is  viewed  on  its 
exoaelic  face. 

Fig.  30,  Vertical  section  through  the  uijper  part  of  the  column-wall,  including  an  acrorhagus,  the 
circumscribed  endoilonnal  sphincter  muscle  (sp,  in.),  and  the  basal  pari  of  a  tentacle  ((.). 

Fig.  31.  Vertical  section  through  a  portion  of  the  base,  with  a  mesentery  attached  bearing  the  basilar 
muscle  on  each  side. 

Platb  JX. 

Fig.  32.  Afteractvi  e.tpnmn.    Transverse  section  of  a  sextant  of  a  polyp  through  the  lower  part  of  the 

stomodieal  region.     Four  orders  of  mesenteries  are  representeil. 
Fig.  .1.1.  Transverse  Ki-ct  I  ou  through  partof  the  column-wall,  including  a  vemii«(ifr.)  opposite  a  mesen- 

Fig.  34.  Sunodonoma  grimuliffrn.  Vertical  section  through  the  upi>er  part  of  the  column-wall,  showii^ 
the  evatp nations  (eu.),  acrorhagus  (acr.),  disk,  and  the  circumscrilied  endodennal  jphinct^ 
muscle. 

Plate  X. 

Fig.  35.  BrmodoKoma  granvUfera.    Transverse  section  of  a  retracted,  strongly  fluted  tentacle. 

Fig.  36.  Bitnodoiuima itjtfierulata.     Verticaisection  through  theupperpartoi  thecolumn-wall,  including 

an  evaginatioii  (en.),  aerorhagus,  and  tentacle  (cut  obliquely),  and  showing  tlie  small 

pe<liinculated,  cireumacril>ed  eiidodernial  sphincter  muscle. 
Fig.  37.  Vertical  section  through  a  (lortiou  of  the  l)ase,  showing  the  basilar  muscle  r>n  each  side  of  a 

uieseniery. 
Fig.  3S.  Transvetse  section  through  a  mesi' tile  rial  filaineiit  of  the  third  cycle  of  inesentaries. 
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n  of  a  portion  of  tho  [M>lumn-wall  tionie  distance 
-' '     '-■  '     '       '        "  -       ■  rribed 

Fig.  40.  Tranaveree  section  of  a  polyp  toward  the  termination  of  the  storaodteuni,  indicating  the 

sequence  in  whicti  tlie  paire  of  the  »«cond  order  of  me^nteriee  become  fre«  from  the 

stomotlteum. 
Fig.  41.  Aiplaxia  annuJiila.     Oblique  section  through  an  expanded  tentai^le,  sliowing  the  ectodermal 

thickenings  (batteries  of  nematoblaete)  anil  the  distribution  of  the  zooxanthelln^  within 

restricted  swollen  rt^ions  of  the  endoderm. 
Fig.  42.  Vertical  section  through  the  middle  region  of  the  cohtiim-wall. 

Plate  XII. 

Fig.  43.  A  iplnma  immiinia.  Transverse  section  throi^th  the  etomodfeal  region  of  a  polyp.  Four  cycles 
of  mesenteries  are  present,  but  only  four  bilateral  jwirs  (Kdwarisiaii  mesenteries)  are  com- 
plete; the  fifth  and  sixth  developmental  pairs  are  inix>mplete.  All  the  incomplete  mesen- 
teries are  gonad  bearing. 

Fig.  44.  Transverse  section  througn  a  trilo1>eil  mesenterial  lilamenl.  The  intermediate  streak  ( int.  il.  ] 
ttetween  the  glandular  streak  and  the  rilialed  hand  in  of  I'onsiderable  extent  and  contains 
many  zooxanthellie. 

Fig.  45.   fiiiliaclii  tricolor.     Vertical  section  through  the  upper  part  of  the  isihiinn-wall,  showing  the 
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THE  SPONGES  COLLECTED  IN  PORTO  RICO  IN  1899  BY  THE  U.  S.  FISH 
COMMISSION  STEAMER  FISH  HAWK. 


By  H.  V.  WILSON, 

Professor  of  Biology  in  the  University  of  North  Carotin 


The  following  report  has  beea  put,  at  the  request  of  the  OommissioQ,  in  such  shape 
that  it  may  be  used  for  the  idcntiiication  of  foiiiis  by  those  unprovided  with  the  special 
literature  Ijearing  on  the  different  species.  Some  desiu'iption  of  each  species,  whether 
known  or  new,  is  therefore  given.  The  descriptions  in  all  cases  apply  paiticularly 
to  the  collection  specimens.  It  has  seemed  unnecessaiy  to  give  complete  lists  of  the 
synonymj'.  Under  each  species  reference  is  made  to  the  memoir  containing  the 
original  description.  The  additional  references  are  to  worlis  in  which  important 
redescriptions  have  been  given,  and  which  for  the  most  pait  are  readily  accessible. 

It  is  needless  to  dilate  on  the  limitations  imposed  on  one  who  undertakes  to  de9<!i'ibe 
a  collection  of  sponges.  The  histological  condition  of  the  material  is,  of  necessity,  very 
poor.  Many  specimens  are  bi-oken;  and  frequently  a  species  is  represented  by  but  a 
single  specimen.  Species  founded  on  such  data  are,  of  coui-se,  provisional.  Subse- 
quent study  of  the  animals  in  their  habitat,  particularly  ol>servatiuns  on  the  individual 
differences  due  to  mere  locality,  age,  or  regularly  recurring  physiological  condition 
(for  example,  altei"ation  in  the  surface  a-wociated  with  the  closing  and  opening  of 
pores  and  uscula),  will  naturally  lead  to  a  more  precise  conception  of  the  systematic 
position  of  those  forms,  of  which  the  collection  sp<?cimens  arc  examples. 

The  question  whether  a  spe<^in^en  or  two,  differing  in  certain  respects  from  a 
descril)ed  species  (itself  frequently  l>ascd  on  a  study  of  a  very  small  number  of 
preserved  specimens),  is  to  l)o  recoi'ded  as  a  new  species  oi-  as  a  variety  is  one  as 
familiar  as  vexing.  Where  in  the  sponges  the  difference  is  one  of  shape  only  (as  in 
the  cases  of  VUm^hi-oia  filmmt  var.  gldmlimftmii'm,  p.  385,  or  Aplymna  ji<tgeU.\furm.iit 
var.  anoiiKihi,  p.  407),  even  though  this  difference  Ims  a  very  considei-able  one,  there  can 
!«"  no  doubt  ijiat  it  is  right  to  group  the  differing  fonns  as  varieties,  round  a  type 
form  having  the  same  skeletal  elements  and  armngemcnt,  canal  system,  and  histo- 
logical structure;  or  indeed  to  merge  them  in  the  type.  Where,  as  for  instance  in 
the  case  of  IHrcinia  f€etld<i  var.  cnutpidata  (p.  406),  the  differences  are  slight  but 
definite,  and  concern  various  parts  of  the  anatomy,  the  question  becomes  more  com- 
plex and  is  obviously  one  that  must  Iw  decided  in  each  particular  case  from  the 
standpoint  of  expediency.  In  cases  of  this  sort,  where  we  do  not  know  whether  the 
individual  peculiarities  are  inheritable,  and  thus  riK:ially  distinctive,  or  whether 
the  offspring  of  the  "  varying"  forms  .start  afresh  on  the  same  footing  with  those  of 
the  type,  the  term  variutij  clearly  can  ha\'e  no  precise  meaning.     This  fact  does  not, 
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however,  do  away  with  its  practicjil  value  as  an  index  of  slight  differences — differ- 
ences so  slight  as  to  make  it  prolmblc  that  the  foims  cxhi))iting  them  intergrade  and 
interbreed,  or  would  int«rbreod,  with  the  type. 

Microscopic  sections  sufficiently  good  to  show  the  plan  of  the  canal  system  (in 
particular  the  size,  shape,  and  connection  with  exhalent  cavities,  of  the  flagellated 
chambers)  are  nvccuxury  for  the  diagnosis  of  most  horny  and  calcareous  sponges;  less 
necessary  for  the  silicious  forms. 

For  the  study  of  the  skeleton:  (1)  It  is  sometimes  necessary  to  bisect  the  whole 
sponge  in  order  to  learn  the  relative  an-angement  of  internal  and  peripheral  portions. 
(2)  The  arrangement  of  spicules,  spiculo-fiber,  or  horny  fiber,  may  bast  be  learned 
from  thick  sections.  These  may  convenientlj'  be  cut  free-hand  after  a  very  short 
imbedding  in  paraffin.  Warm  turpentine  dissolves  the  paraffin  very  quickly,  and 
the  section.s  may  be  mounted  in  balsam.  (3)  For  the  demonstration  of  horny  matter 
where  scanty  (as  in  certain  chalinine  sponge-s)  and  for  the  study  of  Hircimit  filaments, 
gljcerin  preparations  arc  far  superior  to  balsam  ones.  (4)  In  the  case  of  the  horny 
sponges  it  is  advisable  to  prepjire  macerated  skeletons  as  well  as  sections.  Warm 
c'arefully  a  piece  of  sponge  or  a  thick  slice  in  caustic  potash,  not  allowing  fluid  to  boil. 
Leave  in  the  fluid  until  the  skeleton  can  be  cleaned  by  gently  squirting  upon  it 
with  pipette.  (5)  In  the  case  of  silicious  sponges  the  arrangement  of  the  skeleton 
may  often  be  learned  in  a  somewhat  similar  way.  Warm  a  thick  slice  in  potash,  not 
allowing  the  slice  to  disintegrate;  compress  between  slide  and  cover,  admitting  fre-sh 
water  into  the  space  until  the  skeleton  has  been  cleared  of  the  macerated  debris. 
((()  Surface  preparations  of  the  ectosome  are  usually  necessary;  surface  layer  may 
be  stripped  or  sliced  off.  (7)  For  a  study  of  the  individual  megasclercs  it  is  only 
necessary  to  Iwil  a  bit  of  sponge  in  potash,  wash,  and  examine  the  sediment.  Micro- 
scleres  are  often  overlooked  in  this  way.  For  the  microsclci-es  a  small  piece  may  bo 
Itoiled  on  the  slide,  though  I  prefer  to  make  a  section,  or  dehydrate  and  soak  in  clove 
oil  a  fragment,  teasing  it  then  on  the  slide  and  mounting  in  balsam. 

Unless  special  mention  is  made,  measurements  of  spicules  given  are  the  average 
maximum  measurements,  the  diameter  given  being  the  greatest  diameter  of  spicule. 
Colors  mentioned  are  those  of  alcoholic  specimens. 

Statima  (d  ichick  sponget  were  oUained. 
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In  some  cases  the  spetrimen  label  did  n  t  b  ar  »  tation  number  reference  being 
made  to  a  named  locality.  A  iuci\  (')  hi  bicn  put  after  A/a/i  >m  in  ta.ses  wheie 
there  was  no  label  or  the  station  numbei  ha^l  I  ten  effaced 
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DEPINITIUNS  OP  SVSTEMATIC  TERMS  USED  IN  THIS  REPORT. 


Aclinf.  The  ray  ot  a  HttUtrial  (lU'Uiiaiii  or  iiU'ii-ifliiial)  spicule  or  oE  an  itnle 
Anatriisne.  A  triiene  in  whioh  tlie  claili  ar«  <)irecleil  liaukwanl.     Fig.  1. 
Attcr.  A  luicrosolere  in  which  several  rays  (actines)  pro(»M.il  (rorn  a  rente 

Cheia.  A  microsclere 


ir  from  a  loncer  i)r  Hlii>rter 


IctlctiiiK.  we  irlBfi 


11(1  iliviileii  inb]  1>niinohe!t  at  oilier. 


L'oni'iBtin^  of  a 

nioreor  lessciirveiiaNialpart, 

the  shaft  liearing  at  each  end 

aeverftl    recurved   proeesKes, 

the  teetli.    The  chela  is  said 

to  be  i>almate  when  the  tec-tli 

(three  at  each  end )  are  broad 

and    palin-like,    the  lateral 

teeth  united  with  the  shaft 

throughout  their  length,  the 

me<lian  tooth  se]>arate<t  from 

the  shaft      Figs  3,  4 
Chiaeter.    \   minute  antcr  with   verj  ^  thlHstei 

slender      ulindruJil      ray*,  j  cheU  ( 

knohbeil  or  not,  ^oIllLtl^leH 

truncate  at  the  ends      Fig   2 
Cli'iimo»o»uil.  Maid  of  iiiicroscleres  restru;t»^l  to  the 
ChiniHUftime.  Vide  ccfoswiie. 
Chord.  ■\'ide^ri.-n»'. 
ao'l'-mr.   Vide  trhnie. 

Ctiiiloitroni/yle.  A  rod-like  niegaselere  rounded  off  a 
Ctndiui.  Vide  triime. 
OoUenck'jma.  A  tissue  consisting  of  more  or  less 

stellate  branching  cells,  irregularly  dis- 
tributed through  a  transparent,  jelly- 
like  ground  substance. 
Omnecliir.  Vide  sennidinj  Jibei: 
Cmuhm.   A  more  or  less  conical  projection  on 

the  surface. 
Cortfjr.  .\n  especially  diCferentiateil,  dense,  and 

more  or  less  fibrous  ei'Iosonio. 
Dermal  membrime.   A   thin   membranous  eeto- 

some.  Of  the  membranous  outer  layer 

ot  the  ectosome. 
Deema.  An  irregular,  gnarled  spicule.     Fig.  5. 

Deulerodadu:   Vide  dirholrixne.  '-  Orihodiwnt. 

Dlactitial.  Term  applied  to  a  unUirial  spicule  in 

which  fptiwth  proceeds  in  opjKwito  directions  from  the  jioint  of  origin.     Thus,  two  equivalent 

anil  usually  similar  rays  (halves)  are  produceil,  the  jKiint  of  origin  remaining  at  or  near  the 

middle  o(  the  spicule. 
IMuAriatie.  A  tri;ene  in  which  the   cladi  are  dichutomously  ilivided.     The  undiviileil  part  of  the 

eladus  is  the  protocl'id'ix.     The  clistal  divisions  are  the  deuter<ieladi.     Fig.  6. 
Keadine.  The  centrifugal  part  of  a  radially  arraugeil  WiufcifHs. 
Eclotome.  The  outer  layer  of  the  aistnge,  not  containing  l1agellali.Hl  cliamliers.     The  rest  of  the  sponge 

body,  c<intainirig  tlagellati"l  cliaint)ers,  is  known  as  the  ehmiimomf  or  jmreiirliymo. 
Emiiine.  The  centrijietal  part  of  a  radially  arranged  rhuhdiit. 


ol  Ihe  dftdome.  from  nlwvt 


.  Comprehensive  term  applied  to  ai'ters  in  which  the  r 


^■d  froT 


iiid  not  from 


Fiiammt.  Term  applieil  to  the  elongated  thread-li 
of  /firciiiia.     These  bodies  are  4  to  8  inni 


le  l>odii-^ 


nd  dilated  m  the  ends. 


c  by  Google 


880 


BULLETIK   OP   THE   UNITED   STATES   FISH   OOMMIfiSKlN. 


TYTT 


ItoactituUe.  Whtjn  botli  aain^s  of  a  diactinal  spiuult;  &re  alike  in  Hlia]>e  aaA  hIzc,  the  spicule  JH  eaid  to 

be  Uoadinaif. 
Itochela.  A  chela  in  which  the  two  pniin  are  alike  ami  ee|nal.     FiRB.  3,  4. 
Main  or  primary  fiber.     A  priiidpal  fil>er  of  the  skeleton,  directed  radially  to  the  earlatx  or  extending 

loDgitiidinally  through  the  Ixxly. 
XegiadfTe.  One  of  the  larfter  spicules  whidi  compoiw  the  fupporting 

ekeleloQ. 
Microtdere.  One  of  the  small  spicules  s«ittered  irregularly  through  the 

body  in  many  sponges. 
Hicroxea.  A  minute  oxea. 

Manactinal.  Term  applied  to  a  uniaxial  spicule  in  which  growth  pro- 
ceeds inonly  one  direction  from  the  point  (if  origin.    Thusonly 

one  ray  is  formed,  the  ]>oint  of  origin  remaining  at  the  end  of 

the  spicule,  which  may  or  may  not  l>e  swollen. 
OilhodxxM.  A  reduced  orthotriiene  in  which  the  cladome  Incliideu  but 

two  ray?.     Fig.  7. 
OrthotritcTU.  A  triatne  in  which  the  cladi  make  about  a  right  angle  with 

the  rhaMome.    Fig.  8. 
O-iea.  A  uniaxial  spicule  gradually  poinlml  at  each  end.    Fig,  9, 
Oiya^er.  Euast«r  with  aniall  centrum  or  none,  anil  in  which  the  rays 

taper  to  points.     Fig.  14. 
Oxyhexattcr.  Hexact,  principal  mys  of  which  diviiie  into  straight  or 

bent  terminals,  which  nm  out  to  a  point.    Fig.  11. 
Palmale.  Vide  ehtla. 
Parendiyma.  Vide  edowme. 

Pentad.  Spicule  with  five  rays;  a  reduciil  hexact.     Fig.  12. 
Piagiotrixne.  Triienein  which  the  cladi  are  directeil  forwani,  making  an 

angle  of  about  45°  with  the  rhabiloine  produced. 
Fol'jterial.  Arranged  in  f*veral  rows. 
Primarii  fiber.  Vide  mainjitfr. 
Proiodadii*.  Vide  dicholria'ne. 
Prolrixite.  Triiene  in  which  the  cladi  are  directed  forwani,  making  a 

rhabdome  produce<l.     Fig.  13. 
Bhabdome.  Shaft  of  a  triiene. 
Shabdiu.  A  rod-like,  uniaxial  spicule;  with  like  or 

unlike  ends. 
Rhaphide.  A  long  liair-like  spicule.     Fig.  10. 
Sa^aa.  Vide  (rtaiie. 
ScmidatUT.  Mierosclure  consisting  of  a  rod-like  axis, 

bearing   spines   along    its    whole    length. 

Fig.  15. 
Sdere.  Skeletal  element  or  Bpicule. 
Secondary  filler.  A  fiber  extending  directly  or  indi- 
rectly (as  part  iit  a  reticulum)  between  two 

Sigma.    Micros<;lere  whaiKMl    like    the    letter    "p." 

Fig.  16. 
Sigmruipire.  A  riHl-like  microsclere  i-piratly  twiHleil. 

Fig.  17. 
Sonuil.  Kaid  of  microsclerei>  which  are  founil  Ixitli 

in  ectoHonie  and  chuanosouie,    Huch  spi<rules 

often givetheimpn-iwion of  IH-Ionpng  [lecu- 

liarly  to  the  ectosome. 
Sphmr'-hexiuter.  Ilexact,  princijial  rays  of  which  divii 

at  the  ends.     Fig.  IK, 
Sphnrruler.  Euaster  in  which  cfiitruiii  is  large  as  TOmpareil  with  length  of  the  rays. 
Sp}ieraU.  A. minute  microaclere,  more  or  lent  spherical  in  form.     Fig.  21. 


V 


n  angle  of  less  than  45°  with  the 


o  terminals  providt^l  with  uplterical  knobs 
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n  xpicTulex  are 
D  itu  outer  aarbce.    Fig.  25. 


SPOHQEB   COLLBCTED   IN   POEXO   BICO, 

SfwnUo-JibrT.  Tract  of  uniaxial  apicolea  united  by  spongin  to  form  a  (iter,  iienoniiiitr,  i 

reduced  in  number,  a  horny  fiber  containing  spicules. 
■'^iratUr.  Microsclere  consisting  of  a  spirally  bent  axis,  bearing  spineu  o 
Spongin.  The  horny  material 

uniting    spicules    to- 
gether, or  (as  in  the 

Keratoea)     constitut- 
ing the  skeleton. 
SUmuter.    Euafiter   with    nu- 
merous   rays,    which       U  16  it 

become  soldered    to-  is.  a«niiia»««r. 

gether.     Fig.  23.  n  slS^ire 

SrepbuUr.    A  comprehensive  ig_  sphsmhe™.... 

term  applied  to  asters 

in  which  the  rays  proceed  from  an  axis,  and  not  from  a  cent«r. 
&ntn^U.  A  uniaxial  spicule  in  which  both  ends  are  rounded,  but  not  swollen.    Rg.  27, 
Strongylozea.  A  uniaxial  spicule  with  one  end  simply  rounded  off,  the  other  pointed.    Not,  in  general, 

distinguishable  in  shape  from  the  tlyle 

( fig.  28) .    According  to  the  terminology 

of  SoIUb  (1888)  the  term  is  restricted 

to  diactinal  spicules,  ttyU  being  used  for 

monactinal  spicules  of  approximately 

umilar  shape.    But  in  many  cases  the 

"pointof  origin"  of  thespicuLecannot  -  "~ 

hemadeout.    Wherelemploy theterm  =l««e« 

it  is  to  facilitate  reference  to  previous 

important  descriptions. 

S^  oT  ttylui.  A  uniaxial  spicule  with  one  end  simply  rounded  oB,  the  other  pointed.    Fig.  26. 
SuMen/inl  ntiiUy.    A  comparatively  extensive  chamber  just  beneath  surface,  opening  to  exterior  either 

directly  through  the  poree  or  by  means  of  short  canals.     A  peripheral  enlargement  of  the 

tnhalent  canal  systeni. 
Siiblyloglylia.  A  ly/oetyhu  in  which  the  enlargement  at  one  end  (head)  is  very  slight. 
Tetraion.  Spicule  in  which  the  rays  develop 


1  deTelopmBnl  ol  sternuler: 
(KinillUon;  c,  perfcci  Hplcale. 

2S.  Spinster. 


..  youngeat  hIb^; 


C: 


along  four  a: 
Tomote.  A  uniaxial  spicule  in  which  both 

ends  are  abruptly  pointed.  Pig.  26. 
Toxa.  A  tMW-shape<l  microsclere.  Fig.  22. 
TVuETW.  A  lelraxmi  in  which  a  ray,  distin- 

guisheil   as   the   ihnfi  or  rhabdome, 

beam  at  one  end  three  other  rays, 

the  liaiii.     The  dadi  together  con- 
stitute the  tiadume.    Forms  ol  the 

(WavKare  shown  in  figs.  1,8,13.    Dis- 
tance between  the  ends  of  two  cladi 

is  the  chord,  ch.—ch.  in  figs.    1  and  ^-  Tomote. 

13.    Perpendieulardistancefromthe  "' s!™^'"' 

origin  of  the  Hndf/me  (point  where 

cladi  spring  from  rhabdiime)  to  the  chord  w  the  angitta  (line  »  in  figs.  I 
lyirhudruffmala.   Hair-like  spiculps  in  bundles.     Fig.  24. 

Ti/hnlylti*.  A  uniaxial  spicule  iH>inte<i  at  one  end,  swollen  at  Ihe  otht^r.     Fig.  21 
TyloU.  A  uniaxial  spicule  swollen  at  both  ends.     Fig.  30.     Vifd  n*  'in  adjerli 

stiicule  ray,  it  implies  that  the  ray  is  swollen  or  knobbeil  at  the  end. 
VnitLtiid.  Term  applied  to  a  spicule  in  which  growth  proceeds  along  only  one  aj 

is  th[is  roiMike,  though  it  may  be  straight,  or  somewhat  curved,  or  evt 

27,  2K,  29,  :«. 
Dni*erial.  Arrangeil  in  one  row. 


->    » 


o» 


!  with  re»pei:t  to  any 


4.     Spicule  ( mrmnj^on ) 
I  bent    Figs.  0, 10, 26, 
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Class  I.  CALCAREA  Bowerbank. 
Order  HETEROC(ELA  PoltJjaeff. 

With  flagellated  chambeni,  remaining  parts  of  inner  surface  covered  with  pavement  epithelinm. 

Family  LEUCONID^  (LEUCONES)  HaekeL 
The  usually  round  flagellated  chambers  communicate  with  the  central  cavity  by  meana  of  exhalent 
caoals.    Spicules  irregularly  scattered. 

Oenu  PESICHABAX  Pol^asff  (1818). 
With  durUnct  subdermal  cavities, 

Pericliarax  cart«ri  var.  homoraphi*,  Pol^jaefL 
Paieliarax  caHeri  vnr,  lu/mtmpliit,  IWijacfl.  18«S.  p,  6,  pi.  ii,  flg,  B;  pl.vii.flR.S. 

Station  8090,  seven  specimena;  station  ?,  two  specimens. 

Sizee  range  from  a  greatest  length  of  25  mm.  to  one  of  10  mm.  Variety  of  siiapc  rithibtted  it; 
interesting.  A  tubular  or  vase-like  cliape,  expanded  aliove,  tapering  l)eiow  into  peduncle-like  portion, 
and  with  a  single  terminal  osculum,  is  reprCMenteil.  The  vaxe  may  be  very  low  and  wide;  may  be 
especially  expande<l  above,  and  furnished  with  two  oecula  at  the  upper  end;  or  the  body  may  be  of  a 
massive,  somewhat  flattened  character,  with  an  osculum  on  upper  surface  and  another  at  the  margin. 
In  a  specimen  of  (he  masttive  shape  one  surface  is  convex,  the  other  concave,  with  the  appearance  of 
having  been  attached;  one  osculum  at  the  margin. 

tbtor. — Specimens  from  station  6090, a  fairly  dark  brown;  tlioee  from  station  ?,  very  light  bpiwn. 

SkeUlon. — {1 )  R^ular  gastric  quadriradiat«  spicnltw;  fai;ial  rays  straight,  smooth,  sharp-|ioinled, 
about  150  M  loi^;  apical  ray,  sharp-pointeil,  straight  or  curve<l,  often  irregularly  Iteiil,  sometime;^ 
rudimentary,  usually  200  to  250  ;*  long.  (2)  Triraiiiale  spicules  of  jKirenchyma  dlBering  frnni  qiuwlri- 
radiates  only  in  absence  of  fourth  ray.  Among  them  are  scattered  very  large  (similar)  triradiaten 
with  rays  sometimes  exceeding  1  mm.  in  length;  connected  with  smaller  trimdiate«  by  intermediate 
stages,  (3)  Dermal  and  subdennal  triradiate  spicules,  similar  to  the  smaller  triradiates  of  parenchyma 
(in  var.  h'Mroraphis  becoming  sagittal  and  irr^ylar). 

Class  II.  NON-CALCAREA  Vosmaer. 

Subclass  I.  TRIAXONIA  P.  E.  Schulze. 

Order  HEXACTINELLIDA  0.  Schmidt. 

With  Mlicious  spicules  lielonging  to  the  triaxial  type,  or  readily  derivable  from  it. 
Family  M^AXDROSPONGlDvE  Zittel. 

Dictyonine  hexactinellida  (i.  e.,  having  the  large  parenchymal  besacta  united  in  a  firmly  connected 
framework) .  Body  consists  o(  a  connected  system  of  labyrinthine  anastomosing  tubes,  between  which 
there  is  a  connected  interstitial  system  of  intercanals. 

Oeau  HAEOABITBLIA  0.  Scluiidt  (1880). 
With  the  single  species. 

HargHriteUa  cwloptychioidw  (>.  S<'hmidt. 

Margaritrnn  mluplycAioiiler.  Schmidl,  IKMO,  p..M,  pi.  Vll.  flg.  7. 
MnrgnriUVii ealnpliiclifoilla.  Schulze,  1HS7. p. 3.11 , pi. ii, tigii. 3-K. 

Station  6058,  nine  fragments,  all  flattened  pieces  alxmt  10  mm.  thick,  the  iai^est  60  mm.  wide. 

Only  fragments  have  licen  seen.  Frolu  these  O.  Schmidt  inferred  tliat  the  body  lias  a  sliallow 
cup-Iiku  form.  The  intercanals  are  ciimmonly  of  a  cylindrical  shape,  but  externally  are  more  or  leas 
united  so  as  to  give  rise  to  the  nui-aiidriform  furrows  seen  on  imtersurtaceof  thesjHiiige.  The  furrows 
or  separate  intercanals  are  covered  in  by  a  lielicate  dermal  membrane  perforated   by  i>ores  and 
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supporteil  by  a  relii-uliiin  mmposed  of  the  lan)!;i>ntia!  raya  uf  dermal  iwntacte.  The  projerting  rounded 
ridgea  also  seen  on  tiuUsr  surface,  between  the  furrows,  are  perforated  -by  numeroua  amall  aperi.ure8. 
On  the  inner  (gaetral)  surface  of  the  sponge  are  the  mostly  separate,  rounded  or  elongate,  sometimes 
confluent,  apertures  of  the  efierent  canals,  which  extend  out  into  the  above-mentioned  ridges. 

SkfleUm.—'Meshee  of  dictyonal  framework  mostly  triangular;  beams  covered  with  fine  tubercles; 
□odee  not  thickened;  slender  tubercle-like  boeses  i)rojectinK  freely  on  the  bounding  surface.  Dermal 
membrane  contains  roughened  pentads;  tangential  rays  usually  somewhat  dilated  at  the  end,  forming 
a  supporting  meshwork;  proximal  radial  ray  tapering,  oft«n  no  longer,  or  even  ahorter,  than  tangential 
rays,  in  other  cases  longer  (as  in  Scbulze'e  diagnosis).  Very  similar  but  smaller  itentact^  are  arranged 
round  the  canals,  the  tangential  rays  lying  in  the  canal  wall,  radial  ray  extending  away  from  the  canal 
longer  than  the  others. 

In  the  parenchyma  arc  found;  (1)  Oxyhexaaters,  delicate,  variable  spicules;  terminals,  of  which 
there  may  be  two,  three,  or  four,  somewhat  undulating;  some  of  the  princi[ial  rays  occasionally  undi- 
vided.    (2)  Sphteroheiasters  of  variable  hiku  and  with  a  variable  number  of  terminal  rays. 

Subclass  II.  DEMOSPONGI^  Sollas. 

Order  I.  TETRACTINELLIDA  Marshall. 

Some  or  all  of  the  acleres  are  tetraxons,  tritenes,  or  desmaa. 

Suborder  CHORISTIDA  Sollas. 

Without  deamaa.     Mf^aacleres  not  articulated  to  form  a  coherent  slieleton. 

Family  TETILUD^  Sollas. 
Characteristic  megasclerc  is  a  protriiene.      Microscleres  when  present  are  sigmaspires,  but  the 
re  not  infreiiuently  absenL 


Oenni  OEBOTELLA.  Bollai  (1BS6,  18>B). 

Ectoflome  is  a  cortex,  extavated  by  sultdermal  cavitiea,  and  furnished  with  tangentJally  diapoeed 
spiculee. 

Chrotella  minuta,  n.  sp. 

Station  6070,  one  specimen. 

Sponge  body  ovoidal,  colorleea,  6  mm.  long  by  5  mm.  wide,  with  thicknees  of  4  mm,,  somewhat 
flattened  on  what  is  probably  the  under  surface.  Surface  covered  with  amall  conuli,  from  which 
radiating  bundles  of  long  and  diverging  spicules  project  to  a  distance  of  800  to  1,600  fi.  Cortex,  aliout 
600  ft  thick  and  very  translucent,  ui  occupied  by  a  single  layer  of  rounded  aubdermal  spaces,  alxtut 
300  /I  deep,  lying  between  the  radiating  epicular  bundles.  Corfes  collenchymatous,  deepest  layer 
having  fibrous  appearance,  owing  to  fusiform  cells  running  tangentially.  No  oscula.  Poree,  few  in 
number,  open  into  subdermal  cavities. 

Sketeton. — Megascleres.  (1)  Oxea  fusiform,  smooth,  2  to  2.5  nfm.  by  40 /i;  ecactine  sU)uter  than 
eaattine.  Spicule  confined  to  and  fairiy  abundant  in  the  radial  bundles.  (8)  Protriane;  rhabdome, 
2.2  mm.  by  24  m  above,  tapering  to  a  very  slender  hair-like  termination  below;  cladi  200  ^  by  25  /( 
at  the  l)a!%,  tapering  to  a  point,  noticeably  incurved  at  ai>ex;  sagitta  160 /f  with  chord  240 /i;  condneit 
to  and  moat  abundant  spicule  in  the  radial  bundles.  (3)  Anatritene;  rliabdome,  2  mm.  by  20  ^  just 
below  clad onie,  then  narrowing  todiameterof  8/i,  which  is  preserved  clone  to  the  fine  point;  cladi  60 /i 
in  lei^h  with  chord  110  /i  and  sagitta  48  ;<,  to  120  //  in  length  with  chord  220 /<  and  sagitta  70  Mi 
cladome  with  apical  prominence;  <;oiilined  to  and  much  the  lea-tt  abun<lant  spicule  in  tlie  radial  bundlex. 
(4)  Scattered  irregulariy  an<I  in  great  abundance  throughout  choanosothe,  between  the  radial  bundles, 
are  small  smooth  isoactinate  oxeas  aljout  425  fiby  S  fi.  Some  of  thene  spicules  ext«nd  out  into  the 
deepest  layer  of  the  cortex,  where  they  occupy  a  tangential  or  oblique  position. 

Microscleres.  (5)  Sigtnaepire  12  ft  long;  abundant  in  dennal  membrane  and  throughout  cortex, 
especially  in  wall  of  subilermal  cavities;  («mmon,  but  not  abundant  throughout  choanowjme. 

The  specitiieH  is  iH»«ibly  merely  a  young  form.  It  is  nmch  like  C.  amplex  Kollaa  (Sollaa  1888,  p. 
17,  pi.  II,  figs.  1-4),  differing  chiefly  in  the  preiiem-e  of  the  abundant  small  oxeaw  and  in  the  posscsnioti 
of  conuli.  Less  iiujiortant  differences  concern  the  gizc  of  the  radial  spicules  and  the  decree  to  whicii 
they  protrude.  ai-F.  <;.  b.  1900-25 
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Family  STELLETH)^  Sollas. 


Megaacleree  are  oxeue  anil  ortliotrijurits,  or  plagiotriffinee,  or  dichotrucnefl,  (roquently  with  atia- 
Iriutuee  in  addition.     MicrosclereH  include  euastere,  but  never  epirasters  nor  eternuteni. 
Oanns  FELOCHROTA  Sollai  (1886,  1888). 

"Oscnles  ueually  distinct.    Pores  in  sieves  leading  into  radial  incuirent  caaals,  which  are  not 
conatricl«d  on  passing  through  the  fibroue  layer  of  the  cortex.     Eclosome  differentiated  to  form  a 
cortex,  which  usually  consists  of  a  middle  collenchymatoua  layer,  an  outer  thin  fibrous  layer,  and  an 
inner  thicker  fibrous  layer."    There  w  but  one  form  of  aster,  and  this  is  a  chiaster. 
PilDchrata  Taiiabilia,  n.  sp. 

Station  6070,  two  specimensi  etatJou  6090,  three  specimens;  station  7,  ten  specimens. 

The  sponges  here  described  resemble  several  of  Sollaa's  species  {P.  Iiarkeli,  P.  pachgdermala.  P. 
purpurea,  P.  lendenfeldi),  but  the  limitations  laid  down  in  SoUas's  descriptions  (1888)  make  it 
impoeaible  to  refer  my  specimens  to  any  of  these  sjiecies. 

Body  spheroidal,  often  flattened.  One  specimen  attached  by  its  under  surface  obliquely  to  coral; 
the  others  free,  many  with  foreign  particles  adhering  to  surface.  Younger  forms  occasionally  fonnd 
withshort  (2  mm.  or  less  in  length)  slender  rhii«>ide  on  under  surface;  such  rhizoids  being  prolongatiooB 
of  soft  tissue  almost  witliout  megasclerea.  Color  in  alcohol  whitish  or  purpliah-brown.  The  larger 
specimens  measure  mostly  20  to  25  mm.  in  diameter;  the  smallest,  apparently  young  forms,  5  to  7  mm. 
in  diameter. 

In  several  of  the  larger  specimens  a  single  large  osculum,  2  to  3  mm.  diameter,  \n  present,  leading 
into  a  deep  cloaca,  on  tlie  inner  wall  of  which  the  atierturee  of  excurrent  canals  may  be  seen.  Such  an 
oBculum  may  be  situated  in  center  of  upper  surface  or  nearer  one  side,  then  opening  obliquely.  In 
the  attached  specimen  one  such  osculum  is  pre.^ent  on  the  side,  low  down,  below  the  margin,  while 
two  other  very  small  oacula,  appearing  as  apertures  in  smooth  membranous  areas,  are  similarly  situated. 
In  one  of  the  large  specimens  there  are  no  oscula,  but  several  smooth  membranous  areas  on  the  surface. 
In  another  of  the  larger  specimens  a  utu;le  small  ottculum  is  present  in  the  center  of  a  similar  smooth 
membranous  area.  Most  of  the  young  (small)  fonns  are  without  oscula,  but  in  two  canes  a  very  small 
osculum  is  situated  in  center  of  upper  surface.  All  oscula  are  surrounded  by  a  smooth  membranous 
border,  narrow  in  the  case  of  the  larger  ones.     Appearances  indicate  that  oscula'may  be  oi)ened  and 

Pores  of  variable  size,  but  easily  distinguishable  with  lens,  tying  in  meflhee  of  the  network  formed 
by  tiadi  of  the  corti<nl  orthotrifcnes.  Surface  as  seen  with  lens  may  be  practically  smooth  and 
obviously  iiorous,  or  punctate  with  minute  elevations.  Such  elevations  may  be  enlarged,  appearing  as 
areas  of  rounded  polygonal  sha|>e,  with  porea  in  channels  between — this  appearance  more  obvious  to 
eye  than  when  sponge  is  exaniine<i  with  lens  or  objective,  since  the  elevated  areas  themselves  are 
porous. 

Cortex  in  the  larger  specimens  about  700  ;i,  in  the  youi^r  forms  only  500  yj  thick;  fibrous  with 
abundant  densely  granular  cells,  often  in  groups,  in  the  outer  half.  Numerous  subdermal  caWties  in 
the  deeper  portion  of  cortex  form  a  conspicuous  layer.  These  are  connected  with  short,  wide  (some- 
times rounded)  canals,  which  pass  outward,  branching  near  surface  (often  bifurcating),  each  branch 
terminating  in  a  pore. 

Skeleton. — Megascleres.  (I)  Orthotritene;  rhabdome,  tapering  to  a  fine  often  whiplash-like  end, 
1,360  to  1,700  ;i  by  12  to  24  /i;  cladi  100  to  250  ;<  (increasing  witli  length  of  rliabdome),  slightly  CTirved 
outward,  then  straightening  or  recurved  near  tip;  center  of  cladome  depressed.  (2)  Very  slender 
orthotrifenes  of  variable  size,  probably  young  stages  of  the  preceding,  the  cladi  directed  slightly 
forwanl  so  as  to  give  to  the  spicule  the  pla^otrifene  character;  rhabdome  tapering  to  fine  long  [mint 
A  common  size  has  a  rhabdome  about  50O  hy  i  m,  cladi  20  to  24  ;«.  <3)  Anatriiene  with  depressed 
ajiex,  rhabdome  tai)ering  to  point,  1,530  to  2,210  f  by20to24/(;  clad!  stout,  tapering  to  si larp  point, 
wiUi  length  44  to  84  fi.  and  si^itta  20  to  80  //,  the  sagitta  increasing  with  the  length  of  cladus,  as 
does  length  of  cladus  with  that  of  rhabdome.  Cladome  in  thus  comparatively  shallow  or  quite  deep. 
(4)  Oxea  smooth,  tapering  to  sharp  i>oiritn,  1,020  to  1,600  fi  hy  12  to  16  fi,  with  much  smaller  forms 
of  same  spicule.  (5)  Ectosomal  oxeaw  slightly  curved,  168  to  200  /i  by  6  to  8  /j.  Such  spicules  occur 
scattered  very  spangly  through  outer  port  of  cortex,  arranged  vertically  to  surface  and  sligbtly  project- 
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itig.    The  variations  (many  no  doubt  due  to  differenite  in  the  Htage  of  ilevelopuient)  in  the  size  and 
Bhape  of  the  niegBsclere«,  above  indicated,  may  all  be  encountered  in  the  same  individual. 

In  the  center  of  the  sponge,  oxeas  (4)  are  the  only  mc^casclereH.  Spiculet)  (1),  (2),  (3),  (4),  all 
radiate  outward  from  central  portion  as  far  as  the  cortex.  Just  within  cortex  the  cladi  of  the  ortho- 
trifenea  may  be  arranged  in  conspicuons  concentric  layers,  the  larger  spicules  on  the  outside.  In  other 
BpecimeuB  this  concentric  arrangement  o(  the  cladi  is  not  conapicuoua,  the  orthotrisenes  of  this  refpon 
not  being  abundant,  and  nearly  all  comparatively  small.  From  the  interior  separate  spicules  or 
bundles,  containii^  each  a  few  diverging  spicules,  radiate  out  through  cortex  to  surface.  Such  spicules 
are  la:^  orthotrisenes  (1),  accompanied  by  anatriicnes  (3),  with  occasional  oxeas  (4).  Cladomee  of 
the  orthotriienea  lie  just  beneath  the  surface.    Anatri£enes  are  frequently  found  projecting  from  surface. 

Microscleres,  (8)  Chiastets  with  a  very  small  centrum  or  none,  the  rays  very  slender,  minutely 
roughened,  and  somewhat  tylote.  Choanosomal  chiaaters  have  diameter  12  to  16  /i  and  about  8  rays; 
somal,  diameter  10  to  12  /i  and  about  12  rays.  In  some  specimens  the  chiastera  are  rare  throughout 
the  sponge;  in  other  specimens  they  may  be  abundant  in  tlie  cortex  and  comparatively  rare  in  the 
interior. 

Filoclirota  fibroaa  (O.  Schmidt)  Sollas  var.  globulariformis,  n.  var. 


Station  6079,  one  specimen. 

Schniidt  (I.  c. )  gave  the  nameof  ^noori>ui;{^r<Mnte  a  sponge  of  irregular,  incrusling  habitus,  with 
a  clearly  differentiated  cortex,  Schmidt  says  the  megascleres  are  similar  to  those  of  A.  simplicUrima 
Srhm.  In  this  latter  sponge  (Schmidt,  186S,  p.  18;  Taf.  ni,  fig.  9;  Taf.  iv,  fig.  9)  are  found  oxeas, 
anatrii»nes  (Anker  "mit  abwarts  gekehrten  Spitzen"),  and  plagiotrifcnes.  Bollas  (1.  c.)  examined 
one  of  Schmidt's  preparations  of  this  sponge  and  discovered  chiasters,  also  determining  size  of  oxea. 
He  doeH  not,  however,  in  his  diagnosis,  mention  the  anatri»iQes. 

The  Porto  Rico  form,  although  dlfieriiig  in  habitus  from  Schmidt's  specimen,  agrees  with  it  in 
the  character  of  its  spicules,  and  must  therefore  be  identified  as  belonging  te  the  same  speciee.  The 
specimen  is  spheroidal,  35  mm.  in  diameter,  with  one  oaculum,  4  mm.  in  diameter,  leading  into  a 
cloaca-like  cavity,  into  which  efferent  canals  open.  Surface  uneven  and  almost  completely  covered  with 
broken  pieces  of  shell.     Color,  reddish-brown. 

iSirieton.— Megascleres.  (1)  Osea  1.43  mm.  by  0.027  mm.,  smooth,  lajwring  to  points.  (2)  Pla- 
^otritenes  very  abundant;  rhabdome  about  1  mm.  iong,  24  /i  thick  above,  becoming  very  slender 
below,  tapering  to  fine  point;  cladi  SO  ji  long,  nearly  straight,  tapering  gradually  to  a  point.  Ana- 
triiene  not  abundant;  rhabdome  about  1.45  mm.  long,  16  fi  thick  above,  becoming  very  slender  below, 
tapering  to  fine  point;  cladi  52  ft  long,  si^itta  44  ft. 

Microscleres.  (4)  Chiastere  are  abundant  and  alike  in  ectoeome  and  choauosonie;  total  diameter 
12m;  no  differentiated  centrum;  rays  tylote,  6  to  12. 

Osniu  TBIBSACHnnf  Weltnsr  (1812). 

Sponge  produced  into  a  special  cloacal  tube,  the  megaecleres  of  which  are  orthodifenee.  The 
characteristic  microsclere  is  a  sanidaster. 

Tribrachium  achmidtU  Weltner. 

TribraelUwn  nclmi'llU.  Weltoer.  IS«i. 

rrfhwAiumwAmuJjei-,  SollaB,lM»,  p.  IM,  pi.  IVIl;  pi.  I LT.  fig.  .1. 

Station  B067,  four  specimens. 

Sponge  body  is  splieroidal,  5  to  8  mm.  diameter;  cloacal  tulte  3  to  5  mm.  I<)ng.  The  Porto  Rico 
specimens  differ  from  the  ty)ie  as  described  by  Sollas  in  the  character  of  the  somal  triffines.  'these  in 
Sollas's  description  are  urthotriienes,  but  he  mentions  tiiat  "sometimes  one  or  more  cladi  are  bifur- 
cate" (t.  c,  p.  154);  and  in  the  explanation  of  fig.  17,  pi.  xvii,  he  mentions  that  die hotria' lies  occur  near 
the  base  of  the  cloacal  tube,  but  not  elsewhere.  In  the  Porto  Rico  si>ccimenB  the  sonial  trlienes  are 
all  dichotritenes,  but  in  view  of  the  agreement  in  other  resjiectM  with  Sollas's  deucriplion,  it  docs  not 
seem  advisable  to  malie  a  new  species  on  this  evidently  variable  characteristic. 
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Stdeton.—-'Megaacl6Tee:  (1)  Oxeaa  about  2.8  mm.  by  34  /i.  (2)  Somal  dichotritenea:  Rhahdome 
about2.5mm.  by 68 ;<  alxive.  Cladistout;  protocladna about  150 ><  b_v68;i;  deulerocladus about  170^ 
by  50  /I  at  base,  tapering  to  point;  deuterocladi  of  same  apicole  not  always  of  same  length.  Here  and 
there  are  found  dichotriwnes  with  rhabdome  muc;h  slenderer  than  in  the  type;  and  with  cladi  longer 
and  also  much  slenderer  than  in  tlie  type.  (3)  Cloacal  orthodifcnea,  with  rhabdome  2  mm.  by  ^  v 
above;  cladi  475  /i  long.  No  anatriienes  observed,  although  such  spicules  were  present  m  SoUae's 
specimens. 

Microeclerea;  (4)  Sanidaeters  12  to  14  ;<  long,  are  abundant  in  parenchyma  and  very  abundant  in 
dermal  membrane.  (5)  Sollassays  "oiyastera  would  appear  to  he  charai'teristically  absent."  He, 
however,  observed  a  single  spicule.  In  the  Porlo  Kico  spei-itnens,  a  few  minute  and  somewhat  irr^ular 
asters  having  a  total  diameter  6  to8/i,  with  a  small  and  variable  numberof  slender  rays  (chiastertype), 
are  present.  In  a  small  percentage  of  the  sanidasters,  the  aftinea  become  fewer  in  number  and  longer, 
while  the  axis  decreases  in  le:^h.  The  asters  just  mentioned  are,  I  think,  to  be  regarded  as 
excemivety  fchortened  sanidasters. 

Family  GEODIID^  Gray. 

M^ascleres  include  tria>nes.    Characteristic  microsclere  is  a  gterraster. 
Oenni  GAIOHIIB  0.  Schmidt  (1868) 

Megascleree  arc  orthotriienes  and  rhabdi ;  anatriienes  and  protriipnes  absent.  Sterraster  ia 
spherical,  and  the  somal  microsclere  a  spherule.    Osculum  leads  into  u  cloaca. 

CaminuB  ephwroconia  Sollas. 
Caminxa  iphanemSa,  BolUe,  ISSB.  p.  214,  pi.  ixvii. 

Station?,  one  specimen. 

Specimen  is  massive,  obconical,  80  mm.  high;  two  oscula  on  upper  surface. 

iSlibfffon.— Spicules  in  general  somewhat  smaller  than  in  Sollaa'a  specimen  (from  Bahia).  Megaa- 
cleres:  (1 )  Btrongyle  about  450  to  500  f  by  12  fi-  (2)  Orthotriiene;  rhabdome  240  ^  by  8  /i;  cladus 
about  148  /I.    Microederee:  (3)  Sterraster  about  44  m  diameter.     (4)  Spherule,  4  m  diameter. 

Order  z.  CARNOSA  Topsent. 

Sponges  without  m^asclerea.  Microecleree  present  or  absent;  when  present,  they  are  asters  or 
4-rayed  spicules. 

Suborder  OLIGOSILICINA  Vosmaer. 

Sponges  either  entirely  without  skeleton,  or  with  only  stellate  microecleree. 

Family  CHO.NDROSID^  F.  E.  Schulze. 

With  a  fibrous  cortex.  Flt^ltated  chambers  opening  by  si>ocial  canaliculi  into  exhalent 
cavities.    Surface  slippery. 

0«nni  OHORDBILLA  0.  adunldt  (ISeS). 

Bulbous  or  incruflting  sponges  with  stellate  spicules  (spherasters  a-ssociated  in  some  species  with 
ox  y  asters  J. 

Choadrilla  nucula  O.  tjchniidt. 

ChopiliiUa  ttucula  O.  Hchmldl,  1SC2.  p.  S».  pi.  in.  Ugs.  22,  22a. 
ChoH'irOla  nucuin  F.  E.  Schulw,  1877,  p.  21,  Tnl.  ix. 
C*™i/if(Ia numta  Lendontuld,  1098,  p.  31,  Tat.  i,  vi,  vol,  Ii. 

station  6079,  two  specimens  incrusting  Pachychalina  amaranlhrui. 

.SWrfoM.— -Spicules  are  splierasters,  especially  abundant  in  the  cortex  and  accompanying  the 
canals.  In  the  Porto  Rico  forms  (in  one  and  the  same  individual)  there  ia  a  considerable  variation  in 
the  ilctails  of  shape,  as  well  as  in  the  si7.e,  of  the  spicules,  Schmidt,  for  Mediterranean  forms,  puts  the 
total  <liamet«;r  at  27  h,  with  smaller  siMW.  Schulze  and  Lendenteld,  /or  Me<lilerranean  fonns,  put 
the  diameter  respectively  at  10  to  20  /i  and  IM  to  2fl  m-     In  the  I'orlo  Rico  specimens  the  cortical 
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gpiciilee  vary  hut  lillle.  Total  diameter  troni  ray  apex  to  ray  apex  is  28  it  or  close  to  it,  with  a  ray 
length  of  6  fi.  The  B|>icule  resemblefl  that  fi(ture<l  by  Schmidt,  rather  tlian  the  other  extreme  present 
in  Schutze'e  specirnene;  differing  from  the  latter  in  having  a  loi^r,  sharper  ray,  outline  of  which  is 
,  not  convex,  but  is  either  stnught  or  Blight) y  concave.  About  nine  rays  are  seen  round  the  edge  when 
the  equator  of  the  spicule  is  brought  into  focus. 

In  the  interior  of  the  sponge  the  spicules  vary  more.  Spherastere  aimilar  to  those  of  the  cortex 
are  abundant,  with  a  ray  length  6  to  8  ju.  Smaller  sizes  of  eame  spicule,  down  to  10  n  diameter,  are 
present.  Forms  with  relatively  larger  body  and  shorter  rays  are  aim  fairly  common.  In  these,  total 
diameter  of  which  is  12  to  20  n,  the  rays  are  mere  projections,  2  /<  and  lees  in  length,  on  ttie  sur&ice; 
outline  of  ray  straight  or  frequently  convex.  .  Such  spicules  resemble  those  described  by  Schulze. 
Intermediate  forms  between  the  two  extremes  are  fairly  common;  total  diameter,  28  to  32  ^;  ray 
length,  3  to  4  /i;  rays  with  straight  or  slightly  concave  outline. 

Order  3.  MONAXOSIDA  Ridley  &  Dendy. 

BUicious  sponges  in  which  the  mesBscleres  are  uniaxial. 

Suborder  I.  HADROMERINA  Topsent. 

Compact  sponges,  with  skeleton  radiately  arranged,  or  without  order,  rarely  forming  spiculo- 
fibeni,  not  reticulated,  and  uitualty  without  apongin.  Megaseleres,  monactinal  or.diactinal,  as  a  rule  of 
a  single  kind.     Mieroscleres,  when  present,  some  form  of  aster  or  microxea,  never  chelie  or  sigmata. 

Family  COPPATEID*  Topsent. 

Megascleres  diactinal.  Body  niawive,  rarely  cyathiform.  Mieroscleres  absent,  or  when  present 
euaaters  with  which  streptasters  may  be  associated. 


Oeau  G0PPATIA8  Bolla*  (1BS8). 


M^ascleres  arrangml  paH^ly  ii 
ectosome  they  lie  tangentially.     Mi 

Ooppatias  Bolidiseima,  n.  sp. 

StatJon  S073,  two  specimens,  both  fragments. 

Both  fragmentH  elongated,  flattened  lobes,  al)out  20  mm.  thii-k  and  twice  as  wide,  each  prolonged 
al)ove  into  a  slender  digitate  solid  process,  rounded  at  the  end.  Total  length  of  longest  fragment  120 
mm.  Oscula,  few  in  number,  about  3  inni.  dianieter,  all  on  one  side.  Consistency  Ann  and  hard; 
surface  nearly  covered  with  incrustation b.  Color:  Exterior,  dark  slate-brown,  with  tinge  of  purple; 
col  dries  within. 

Subdennal  cavities  fairly  well  developed.  Granular  pigment  cells  (brown),  16  to  20  /*  diameter, 
are  scattered  through  whole  body,  hut  are  densely  crowded  in  dermal  membrane,  and  internal  to  it 
for  a  varying  distance,  in  places  throughout  the  thickness  occu])ie<l  by  the  corti<'al  brushes  of  spicules. 
Pores,  al»out  40  ti  diameter,  are  grouped,  four  or  five  ttigether,  in  small  transparent  pore  areas,  separated 
by  heavily  pigmented  tissue.  The  arrangement  i«  such  that  the  pigmented  tissue  forms  a  network  of 
trabecula!.  {In  this  s]>ecie8,  as  elsewhere,  the  appearance  of  the  dermal  membrane  must  vary  from 
time  to  time.) 

Stfletoii. — Megasi-leres;  (1)  Ovea,  smooth,  somewhat  curved,  1  mm.  by  2S  /i.  Smaller  sizes, 
doubtless  younger  stages  of  this,  the  chief,  spicule,  are  common.  These  Inrge  oxeas  are  arranged:  n,  in 
radial  cortiial  brushes;  li,  from  some  of  the  latter,  bun<lles  are  prolonged  into  the  interior;  c,  in 
numerous  longitudinal  main  bundle,  which  are  not  very  distinctly  marked  off  from  one  another,  the 
bundle  arrangement  most  distinct  in  transverse  section;  il,  scattered  irregularly  through  the  sponge 
body.  The  oxea  is  occasionally  found  with  one  roundeil  end  (strongyloxea).  It  is  noteworthy 
that  occasionally  a  triatne  Bpicule  is  found  pni[ierly  placed  among  the  cortical  oxeae.     In  looking 
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through  a  number  of  preparations,  I  have  seen  three  mich  Hpiciileti.  Their  poeition  poeeibty  indicates 
that  they  are  not  foreign.  (2)  Small  Rtiiooth  oxeSK  (micruxesH  S<illa>4),  HO  by  3  ft,  are  abundant  id 
tile  dermal  membrane,  where  they  are  arranttivl  tAnf^iitially;  also  nrsttured  ai>araely  through  interior. 

MicroM'leres:  (.t)  Minnte  chiaatera,  6  ft  diameter,  int^niHtins  the  ilermal  membrane  in  ^reat  . 
abundance.  Similar  bat  aomewhat  larger  (rliiatiters,  S  U>  10  fi  diameter,  are  sparsely  scattered  through 
interior. 

In  spiculatiou  this  species  closely  ajiproaches  Copjinliiit  (SlfUtiinoprit)  jntrpureru  Carter  (Cartet 
1S86,  p.  459),  from  Port  Western,  South  AuHlraiia.  Carter's  detK'ription  doefi  not  include  details  as  to 
distribution  oE  spicules. 

Family  TF.THYID*  Topsent 

Body  spheroidal  or  massive,  with  radiately  arrangwi  skeleton,  and  a  more  or  less  differentiated 
ectoBouie.     Whea  mieroseleres  an'  jin'sent,  the  i-hi«f  riiicrosi'lere  is  wome  form  of  euairter. 

OenuB  TSTHTA  Lamarok  (1B16). 

Ectoaome  differentiat«tl  into  a  well-deTeloiieil  fibrous  eiirtex.  Megascleres  are  hisiform  ittrongy- 
loxeas.     Microecleres  are  euastem  of  two  kind^  (p]>heraHt^m  and  chiasters). 

Tethjra  seycbelleuBia  ( E.  P.  Wright)  Sollas. 

Alano  tryclit^cn^.  E.  P,  WrijthI,  IttSi,  p.  13,  pl.i. 
1iihi/a  tri/rMlaitit.  Sollas,  IBfW.  p-IV,  pl.xuv,  flRml-*, 

F'nHenada  Honda,  Culebra,  one  specimen. 

Sponge  more  or  less  spherical,  attached  or  fn-e,  surface  eonulose,  conules  sometjmee  appearing  as 
wide  polygonal  plates  with  dentic'ulatuii  margins,  (tscules  one  or  more  In  number;  poree  in  sieves, 
situateil  in  the  ilepressions  between  the  eonules,  leading  into  extensive  intercortiial  cavities  (Sollas). 

iS'itt^Mon.— Megascteree.  (1)  Ijtrgc  strongyloxcai',  1.3  to  1.5  mm.  long,  with  diameter  20to34/(. 
Similar  smaller  spicides  of  \-arying  iiize  rlnwn^tn  300  by  4/i  are  abundant. 

Microscleres.  {2)  Cortical  ■•plierar'ter,  40/i  diameter.  (3)  Somal  chiaster,  8  U>  10 /<  diameter. 
(4)  Choaiiosomat  aster,  witb  a  ray  length  20  to2»)i. 

Tethyalyncurium  (Lin.)  Lamarck. 
THhi/al!rtwiirlu»i.iif}\\a.\  IJWH,  p.  43.'i,  pi.  xi.m.  IIkm.  IVIH:  pi.  xi.rv,  fiRs.  IT-ie, 

Playa  de  Ponce  liglit-houyi'  re*'t,  three  Mpecimcns;  Ponw  reefs,  Iwn  spet-iinena. 

Bmiy  spheroidal,  attacbeil.  Diametorot  ciieeiniens  l-")  to  22  mm.;  small  oBiida  present  on  aome, 
absent  on  others.  Ilnds  on  some  of  the  f]Kfimens.  Outer  non-fibrous  (wrt  of  cortex  800  /i,  inner 
fibrous  part  ftW  fi  thick. 

Skeleton. — Megaf^leres.  (I )  Ijirge  strongyloxeas,  1.2  nun.  by  20  /(  ti)  1.4  mm.  by  28  fi;  oxeate 
end  rounded,  though  often  ijuite  Hinall.  I'jwentially  nimilar  spicules  of  varying  size,  down  to  ;t40  by 
4  /I,  are  abundant;  in  the  smaller  forms  the  oxi-ate  end  is  Bharp-pointe<l. 

Microsi-leres.  (2)  Cortical  siilierai-liT,  72 /i  diameter.  (3)  Somalandchoannsomal<;bia8ter,  12to 
16  M  diameter. 

Oenni  TDBEEBLLA  Keller  (IBBO). 

Without  a  fibrous  cortex,  and  witiiout  micrtiwleres.  Chief  megaac^leres  are  fusiform  strongy' 
loxeas,  with  small  strongy  I  oxeas  at  the  [leriphery. 

Tuberella  aaptos  (I).  Si^limidt)  Topsent. 

Ancorina  aaplOM.  O.  Schmidt,  IBM,  p.  33,  Tnt.  iv,!!^.  11. 
SHbrritm  aaplw.  LcndeiifoM,  ItOC.  p.l-IO,  THr.vrr,X[i. 
TatnTtUa  aaploi.TnpiicM,  1900,  P.V85,  pl.viii. 

Mayaguez  Harbor,  one  specimen. 

Body  is  massive,  higher  than  broad,  60  by  35  mm.,  attache*!  below  to  coral;  subdivided  above 
into  two  short  lobes,  one  with  small  (m>arly  closwl?)  terminal  oscnlum  opening  into  a  short  axial 
cavity.  Surface  sntooth  or  covered  with  short  pa|iillie.  Consistency  firm  and  Hesby.  Color:  Surfa<« 
of  specimen  very  dirty;  clean  jiarts  light  brown.  In  a  gross  sei'tion  peripheral  layer  is  slate  colored; 
interior  light 
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Steleton. — Strong  Bpiculo-flbera  about  0.5  mm.  thick  course,  at  oblique  angles  to  vertiiral  axie  of 
body,  througli  interior;  breaking  up  5  mm.  or  thereaboute  from  eurfat^  into  smaller  bundles,  which 
radiate  out  to  the  Burface.  These  flbers  cross  Frequently,  fusing  at  the  points  of  intersection,  sjid  thus 
give  rise  to  scattered,  sometimes  star-like,  centers,  from  which  the  fibers  seem  to  radiate.  The  outer 
smaller  radiating  bundles  frequently  (always?)  arise  from  peripherally  situated  nodal  points  of  this 
sort.  Abundant  scattered  spicules  lie  between  the  fibers  and  peripheral  bundles.  At  the  surface  are 
closely  set  diverging  bundles  of  email  strongyloieas. 

M«£Bscleres.  (1)  Chief  spicule  is  a  smooth  fusiform  Btrot^loxea,  1.5  mm.  by40/i  or  thereabouts; 
stroogylate  end  greatly  narrowed.  Smaller  tiBgea  in  development  of  the  same  spicule  are  found. 
Occasionally  oxeate  end  is  rounded,  spicule  becoming  nearly  isoactinate.  (2)  Strongyluxeas  of  about 
same  size  as  (1),  not  fusiform;  with  basal  end  rounded  but  not  narrowed,  and  with  tapering  end  also 
rounded  at  apcTc;  not  common.  Both  (1)  and  (2)  make  up  the  fibers  and  peripheral  bundles,  anil 
are  also  found  scattered.  (3)  Small  strongyloxeas,  frequently  about  300  by  Z/i,  with  basal  end  rounded 
not  narrowed,  make  up  the  surface  brushes;  also  scattered  in  interior,  together  with  smaller  slenderer 
forms,  probably  stages  in  development  of  same  spicule.  i 

Suborder  II.  HAUCHONDRINA  Ridley  &  Dendy. 

Typically  noncorticate;  skeleton  usually  reticulate;  megascleres  usually  either  oxeas  or  styles. 

Family  HOMORRHAPHID^  Ridley  &  Deady. 

Megascleres  all  dioctinal,  either  oxeas  or  strongyles;  no  inicroecleres. 

Subfamily  RBmERltiJE  Ridley  ft  Dendy. 

The  spicules  may  be  united  together  by  a  small  proportion  of  spongin,  but  are  never  completely 
enveloped  in  it.  ,     ' 

Osani  FETBOBIA  Townasr  (ISSS). 

Sponge  usually  bard;  skeleton  more  or  less  confused;  spicules  oxeate  to  strongylate,  packed 
together  in  tracts, 

Petrosia  halichondrioides,  n.  sp. 

Station  6079,  one  specimen. 

Sponge  a  cake-!«haped  fragment,  about  50  mm.  diameter,  with  a  thickness  of  15  mm. ;  outer  surface 
convex  and  bearing  one  small  es(«iitrically  placed  osculum  3  by  1.5  mm.  Surface  even  and  slightly 
pilose.  Consistency  very  dense  and  firm,  though  not  hard;  sponge  becoming  hanl  and  brittle  on 
drying.     Color:  Exterior,  chocolate-brown;  interior,  somewhat  lighter. 

Canal  system  of  euch  a  cliaracter  that  the  sponge  body  is  divided  into  trabeculie  of  a  more  or  less 
uniform  width  (commonly  about  60  fi)  >  the  canals  between  lieing  as  wide  or  wider  than  the  trabeculie. 
In  the  superficial  region,  the  Irabeculw  and  intervening  canals  in  some  places,  but  not  universally, 
run  more  or  less  vertically  to  the  surface;  in  the  interior,  they  pursue  a  meandering  course.  Spicules 
in  the  trabeculfe  form  tracts  (scarcely  bunilles),  which  are  vaguely  defined,  because  the  spicules  are 
HO  loosely  packed,  without  perceptible  spongin.  The  tracts  vary  in  thickness  and  distiniitness,  the 
larger  ones  sometimes  running  more  or  less  vertically  to  the  surface,  again  pursuing  a  tangential 
course.  Following  the  anastomoses  of  the  meandering  trabecule,  the  tracts  of  spicules  fomi  a  quite 
irregular  and  vaguely  defineil  reticulum.  The  tracts  of  spicules  in  the  tralteculaj  of  the  sui>erflcial 
region  i>aRS,  often  very  obliquely,  into  vilely  dellned  brushes  of  spicules  which  project  radially  from 
the  surface. 

Dermal  membrane  indistinctly  differentiated  from  subjacent  tjssue,  perforated  by  numerous, 
diffusely  scattered,  rounded  pores  about  40  w  in  diameter.  The  spieules  lying  between  the  pores  give 
rise  to  a  loose  reticulum.    These  spicules  are  merely  the  outermost  layer  of  the  main  skeleton. 

f^rictilfs  are  slender  for  a  Pflrmin.  O sea  160  /i  hy  i  to  bti,  smooth  and  slightly  curved;  very 
commonly  somewliat  Irregularly  Ivent  in  the  middle,  or  sometimes  with  a  slight  prominence  at  that 
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On  comparing  this  itpecies  with  a  more  typical  Petrogia,  such  as  P.  (Schmidtiii)  aulopora  Schmidt, 
we  Gad  that  the  regularity  of  arrangement  in  the  canal  system  and  skeleton  of  the  tatter,  produ<^  by 
the  crossing  of  radial  and  tangential  c&nals  and  s|iicule  bundles,  is  absent  in  the  Purto  Bico  species. 
Again,  in  the  latter  the  spicules  are  much  \em  closely  bound  t<^ther  to  form  bun<lles,  and  the  caoalB 
separating  the  trabecula  are  not  so  wide.  Hence  /'.  halirhimdrioi/le'  is  the  denser  of  the  two  speciee. 
The  loosely  arranged  spicules  i)f  the  Porto  Rico  spwiw*  suggest  a  close  affinity  with  HalifJumdna. 
The  spicules  of  the  Porto  Bico  form  are  slenderer  than  in  P.  aulopura.  in  a  specimen  of  the  latter 
species,  in  the  Museum  of  Comparative  Zooli^y,  the  oxea  measures  152  by  7  to  8  fi,  is  smooth,  sharp- 
pointed  (with  exceptions),  and  somewhat  curved  or  lieiit  at  the  middle. 

Oeniu  POUOLnrA  0.  SDhmidt  (1870). 

Spongeahollowstem  with  horizontal,  lamellate  procesHesembnicingthesl«m.  Upper  end  closed. 
Oscula  absent.  Texture  loose,  spongy.  Spicules  rather  stout  oxeas,  which  form  polymrial  tracts  as 
well  as  a  network.  Tracts  developed  especially  in  the  stem,  though  also  railiating  out  into  the 
procesees. 

Foliolina  peltata  O.  S<*niidt. 

fW/oTiim  fHUHa.  O.  Scbmiai,  Vfia.  p.  42,  pK  ir,  fig.  4. 

Slation  6067,  seven  specimens. 

One  specimen  nearly  perfect,  120  mm.  long,  with  stem  diameter  of  6  mm.;  radial  length  of  Ul«ral 
processes,  7  to  10  mm.  Proce;>ses,  of  which  there  are  six  in  this  specimen,  are  at  upper  end  of  stem; 
tower  end  broken  across,  open.  There  arc  six  other  fragmentar}'  specimens,  in  three  of  which  the 
stem  divides  near  upper  end. 

The  lamellate  appendages  are  flattened  hollow  lobes  into  which  tbc  axial  cavity  of  stem  is 
prolonged.  Appwndage  convex  altove,  concave  below,  and  more  or  le*«  incised  round  the  margin. 
The  only  pores  visible  are  on  lower  surface  of  appendages. 

.Skfleton.  —Oxea,  320  by  10  f,  somcwhat^urved  or1>ent  in  the  middle,  rounding  off  at  each  end 
to  a  sharp  point.  Wall  of  the  stem,  which  is  firm  and  0.5  mm.  thick,  is  Bupport^^d  l>y  a  dense  renierine 
reticulum  strengthened  internally  by  polyserial  bundles,  which  ctoss  m  a.s  to  proiluce  a  coarse  network; 
superficially  armed  with  projecting  xpicules.  Skeleton  of  lower  wall  of  appendage  consists  of  a  reticu- 
lum strengthened  internally  by  railiatii^  bundles  of  spicules.  Upper  wall  supporteil  by  a  reticulum, 
without  the  bundles;  outer  surface  armed  with  projecting  spicules.  Cavity  of  lobe  contains  a  good 
deal  of  sand.     Soft  {>arte  of  thi^  interesting  sponge  have  been  almost  completely  macerated  out. 

Subfamily  CHAL.1N1N.S:  (CHALINE.S)  O.  Schmidt. 

S|ionitin  uniten,  iii'ually  envclo[is,  the  spiculcM  «•>  a«  to  give  rise  to  a  distinctly  fibrous  skeleton. 

OeniLi  PACHTCHAUNA  0.  Schmidt  (1868). 
Not  tubular;  skeleton  composcil  of  stout  libers,  containing  ntimeroua  spicules,  artunged  in  several 
Pachychalina  mollis,  n.  sp. 

Station  8072,  ten  specimens;  station  G075,  one  B|)ecimen;  station  607tt,  two  specimens. 

Siwnge  boily  branching  from  the  base.  Branches,  which  themselvca  may  divide,  subcylindrical, 
long,  8  to  15  mm.  diameter.  Surface  nearly  smooth.  Consistency  i^ompressible  and  elastic;  rigidity 
insufficient  (in  the  wet  specimen)  for  the  body  to  stand  erect;  body,  on  drying,  tiecoming  stiff  and 
capable  of  standing,  retaining  its  elasticity.  Oecula  2  to  3  mm.  diameter,  arranged  on  one  side  of  the 
branch  in  a  not  strictly  uniserial  row,  commonly  10  to  15  nun.  apart.  Height  of  a  (specimen,  from  base 
to  tip  of  longest  branch,  400  mm.  Color,  grayish-brown,  but  with  abunilant  traces  of  purptish-red, 
probably  the  natural  color. 

SkfUlon. — CharacteriBtic  spicule  is  an  oxea,  about  140  by  7  /i,  slightly  curved  and  terminatii^ 
suddenly  in  points.  Oxea  occaaionally  straight;  rarely  with  one  end  atrongylate;  still  more  rarely, 
with  one  end  strongylatc  and  the  other  tylot«.  A  slemler  mo.lilication  (stage  in  the  growth?)  of 
the  charai;teristic  oxea,  present  in  some  abundance; '140  by  :f  to  8  fi,  with  tapering  ends. 
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Arrangement  o/  apicules  in  bwly  complex  and  irr^pilar.  S|iieiilo-fiberH  fairly  abundant,  20  ti)  40  ;i 
diameter,  Hpicules  crowded.  Most  conapicuoua  fibers  (primary)  extend  \erticall3'  to  surface;  others 
cut  these  at  a  varying  angle;  others  curve,  following  (wurse  of  canalH,  In  addition  the  parencliyma 
contains  spicules  in  part  scattered  witliout  order,  in  part  arranged  in  uniserial  or  slender  polynerial 
ttacts.  Siicit  traoU,  together  with  the  scattered  spicules  and  spiculo-fibere,  give  rise  to  un  irn^Iar 
meshwurk;  mesh  varying  greatly  in  shape,  frequently  with  <Iiameter  equal  to  the  Kpicule  length. 
Spongin  pale,  not  forming  a  distinguishable  sheath  over  larger  spieulo-fibera  (needs  to  be  demonstrated 
in  glycerin). 

In  the  dennal  membrane  similar  spicuto-fibers.  20  to  80  /i  itiameter,  make  a  close  nieshnork; 
meshes  rounded  and  commonly  150  to  250  ii  diameter. 

Species  closely  akin  to  P.  megalorrhaphie  R.  A  D,  (Ridley  A  Dendy,  1887,  p.  23;  pi.  v);  alao  to 
P.  iobaia,  var.  Ridley  {Ridley,  1884,  p.  404). 

Pachycbalina  amaranthus  (Duchassaing  et  Michelotti). 

Bin  et  HlcheloUI.  ISM,  p.  K,  pi.  xii. 

Station  6079,  three  specimens. 

Sponge  more  or  less  cylindrical,  branching  from  an  attached,  sometimes  creeping,  base;  branches 
often  bent.    Diameter,  10  to  20  mm. ;  length  of  longest  branch,  150  mm.    Color,  purplish  brown. 

Surface  covered  with  numerous  slender  conuli,  2  to  3  mm.  high,  projecting  outward  and  upward; 
conuli  in  lower  part  of  body  l>ecoming  smaller,  Ices  abundant,  projei'ting  outward.  Dermal  membrane 
supported  by  a  skeletal  reticulum  with  nieshen  sufficiently  coarse  to  be  easily  Been  with  the  eye  when 
the  pores  are  open.  Dermal  membrane  overlies  abundant  subdermal  spaces  or  canals,  and  through  it 
the  aponge  tissue  separatii^  such  spaces  may  l>e  neen  as  a  coarse  reticulum,  surface  of  the  sponge  thus 
acquiring  an  areolar  appearance.  This  areolar  appearance  may  be  absent  in  certain  parte  (is  absent 
over  nearly  whole  surface  in  one  specimen);  dermal  membrane  appearing  imperforate  to  the  eye,  and 
concealing  the  internal  arrangement  of  cavitieti  and  trabeculic.  Dermal  membrane  in  such  places  shows 
under  the  microscope  but  few  pores;  and  the  appearance  of  such  parts  is  therefore  probably  due  to 
closure  of  the  ))ores,  and  not  to  greater  age,  aa  Carter  (I.e.)  believed  was  the  case. 

Scattereil  abundantly  over  the  surface  are  depresaeil,  more  or  less  circular,  areas,  about  2  mm. 
diameter,  each  consisUng  ot  a  continuous  membrane  perforated  in  the  center  by  a  small  aperture.  On 
or  in  the  membrane  are  scattered  Hanil  grains,  foraminifera,  broken  piece^i  of  foreign  spicules,  together 
with  many  spicules,  most  of  which  are  foreign,  arranged  radially.  The  physiological  signilii'ance  of 
euch  membranous  areas,  which  are  present  in  otberchalininesponges,  demands  further  study.  Oscoia, 
for  the  moat  part  about  3  mm.  diameter,  are  abundant  over  Ihe  upper  Hiirface;  a  few  present  on  that 
part  of  the  surface  which  looks  down.  Inner  mass  of  Iwdy  coarsely  porous;  in  section,  total  canal 
area  visible  to  eye  is  greater  than  the  sponge  tissue  seen.  Consistency  firm,  but  body  moderately 
comjiressible  and  elastic. 

Stelehm. — (1)  Characteristic  spicule  is  an  oxea,  200  to  220  /<  by  6  to  7  /(,  slightly  curved  or 
somewhat  bent  in  the  middle,  and  gradually  pDinte<l.  (2)  Much  slenderer,  rhaphid-like  oxeas  are 
abundant,  160  by  2  m,  or  aotnewhat  smaller;  slightly  curved,  occasionally  in  an  undulating  fashion, 
and  with  tapering  points.  Transitional  forme  between  (1)  and  (2)  are  found,  A  modification  of  the 
characteristic  spicule  is  fairly  abundant,  in  which  one  end  is  strongylate. 

In  the  dermal  membrane  spiculo. filers,  diameter  of  which  varies  greatly,  between  20  and  250  fi, 
form  acoart<e  reticulum;  meshes  commonly  200  to  500 /(diameter,  irregular,'but  sometimes  rectangular. 
From  the  strands  of  thia  reticulum  tufts  of  spicules  project  outwani  at  abort  iiilervals.  Such  tufts  are 
about  a  apicule  in  length,  and  more  often  conaiat  of  a  very  few,  aliout  3  to  It,  spicules;  sometimes 
stouter,  containing  a  doxen  or  more  spicules.  In  the  int«rior  similar  spicu Id- libera  form  an  irregular 
reticulum,  meshes  varying  in  size  greatly.  Free  apiculea  are  scfltterwl  in  some  number  through  paren- 
chyma, and  a  few  such  lie  in  the  dercnal  membrane,  Spongin  very  pale  and  scanty,  not  forming  a 
distinct  sheath  for  the  spicu lo- fiber,  although  a  thin  film  proliably  extends  over  aurface  of  the  fiber. 
This  film,  in  a  glycerin  moimt,  \n  obvious  in  places,  particularly  in  the  angles  between  bundles  and 
over  projecting  separate  spicules. 
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Pachychalma  rubens  (Palla«) 

.<mpftiniMnnnr6qm<ivni'.  DiicluuWHlngilfFoiibrcwliicl  Mlohcloui,  1964.  p.  ?«,  pi.  iiv,  Dg.  2. 
CTinJuuirHbnKr.CiLrter.lSXi:  p,27G, 
Euelmtfiiopiii  nibcni,  LeBdenleW.MRl,  p.  TU. 

Flaya  de  Punre  li^lit'liouBe  reef,  one  specimen;  station?,  one  upecimen. 

Fonii  variable,  but  often  "extcniled  into  long  proceiees  characteriEed  l)y  large  round  venta. 
Texture  finn,  resilient.  Color  dark  or  light  crimnon-red"  (Carter).  Thickly  set,  niiuided,  squarish, 
or  polygonal  ^itlxlennal  spa^-eK,  which  are  (Kintinued  direi'tty  into  canals,  give  the  Kurfoce  a  porous 
appearance.  In  (ilaues,  particularly  at  the  upj>er  end  of  specimens,  these  spares  have  the  linear 
arrangement  shown  by  Duchassainf;  vt  Michelotti  (I.  c,  pi.  iiv,  flg.  2),  the  tiiwie  between  the  spaces 
correspoiidinK  to  tliu  "nerviires."  Interior  excavated  by  large  iMvilies,  almtii  as  wide  as  the 
4'omparativcly  solid  tinsue  sepHisting  them.  Margin  of  the  oscula  ("vents")  not  usually  e1eval«d  as 
in  Carter's  specimens,  Init  ae  a  rule  forming  a  sharp  inwanlly  projecting  edge. 

^:eleton. — The  asuaa  measure  coninionly  about  160  by  4  />■  In  the  spiculu- libers  the  spicules  are 
not  arranged  very  conipaetly,  not  filling  the  fiber.  Main  fibers  (vertical  to  surface)  commonly  about 
100  fi  thii'k,  with  spicules  in  about  eight  rows;  connectives  60  /i  and  less,  with  spii^ules  in  six  or 
fewer  rows.  Regularity  of  rneshwork,  formed  by  main  and  connecting  flbei^,  is  interfered  with  by 
numerous  spicules,  scattered  individually  or  in  slender,  loose  tracts  (in  both  cases  surrounded  by 
spongin),  which  irregularly  subdivide  the  mesh.  Spongin  of  spiculo-flber  abimdant,  though  pale. 
Skeletal  nieshwork  close;  meshes  with  rounde<l  comers  (glycerin  preparation),  and  about  twice  width 
ot  intervening  filters.  Meshes  of  dermal  rctitnilum  squarish  or  polygonal,  about  170  fi  diameter; 
deruial  filien<  lying  over  the  subdernml  spaces  slenderer  tiian  those  over  intervening  regions. 

Pachjrchalma  areolata,  n.  sp. 

StaUon  6<18ft,  one  specimen. 

Species  evi<lently  very  close  to  P.  amaranlkua  D.  et  M.  A  larger  numlwr  of  specimens  may  show 
transitional  tonus. 

Sponge  body  a  flattened  mass  rising  up  into  lobes,  some  of  which  are  digitate,  others  compressed. 
Thiekneai  of  lubes,  and  likewise  of  connecting  basal  portion,  varies  from  10  to  20  mm.  Conuli  absent. 
Surface  smooth  ami  coarsely  reticular:  studded  with  circular  membranous  areas,  1.2  mm.  in  diameter, 
[terforated  in  the  center,  ()ai:ida  3  to  5  inm.  diameter  abundant,  at  or  near  ends  ot  lobes,  on  lateral 
surface  ot  digitate  lol^es,  on  eilges  of  tiatlened  lo1>es.  Uscula  ojien  into  laiye  single  undivided  canals, 
which  in  many  cases  extend  fur  some  distance  into  body  uf  s[ionge,  which  i^  nevertheless  not  tubular 
(siphonochaHne).    CoiisiKtericy  flrn),  but  compressible  and  elastic.    Ali«holics)N«iiiien  colorless. 

Interior  extremely  |ionius,  as  in  Pitcliycluiliiutiimanudliu:  Directly  beneath  dermal  membrane  is 
a  single  and  fairly  regular  layer  of  rounded  sulKlermal  spaces,  alwiut  1.2  mm.  m  diameter,  separated 
by  narrow  vertical  Imiieculic  of  S|>iculo-flbcr,  which  support  the  dermal  niemljrane.  Owing  t'l  the 
coarsencHsor  dermal  reticulum,  these  tralicculie  may  be  seen  in  surta(«  view.  Pores  in  uiesheH  of 
dermal  reticulum  rounded,  50  to  350  *<  diameter;  alisent  in  some  of  the  meshes. 

mrlelnn. — Spicules.  Oxea  smooth,  slightlycurveil,  tai>ering  to  sharp  points,  2O0  by  3;i;  occasion- 
ally rounded  at  one  end.  Very  slender  rhaphid-like  oxeas,  100  by  2  ft,  are  found;  transitional  forma 
between  lliese  and  the  typiisl  sjricule  <-ommon. 

SpoDgin  of  spicnlo-lllN:r  at)un<lant,  («ntaining  nuTnen)ns  and  not  very  compactly  arranged  spicules. 
Fibera  in  general  coarse,  of  variable  <liameter,  often  almui  140 /i,  though  varymg  from  80  to  425^. 
Except  in  the  peripheral  rugion  where  there  are  fillers  vertical  to  surfai*  with  some  transverse  <»nn««- 
tives,  fibers  form  an  irregular  and  coarse  network.  Abumlant  free  spicules  scattered  through  the 
parenchyma. 

Supporting  reticuhmi  of  dermal  membrane  cjin:<i^<ls  of  spicnlo-tiljers,  like  those  of  interior,  ot 
varying  thickness,  often  00  to  IQfi,  forming  meshes  al>out  600/'  in  diameter.  Meshes  sometimea  sub- 
divided by  one  or  two  sleniler,  often  uniserial  fibers.  Tufts  ot  si»icules  unitwl  by  sdbne  homy  matter 
and  usually  less  than  a  single  spicule  in  length,  project  outwards  at  frequent  intervals  from  dermal 
reticulum.  The  |>errorated  circular  membranous  areas,  referred  to  above,  are  loadc<l  with  sand  grains 
and  spicules,  many  uf  the  latter  U^lng  foreign  fragments. 
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Pacliychaliiia  auraotiacB  (Lendenfelil)  Dendy,  var.  dura,  ii.  v 


SUtion  6079,  one  specimen. 

Body  dictate  and  branched.  Tola!  height,  90  mm.;  diameter,  8  to  15  mm.  Surface  Bmootli. 
Abundant  small  subdernml  cavities.  No  oscula.  Pores  where  open,  roun<l  and  60  to  SO  /(  diameter. 
CotmOeTicij  very  Jinn.    Color,  light  brown. 

SkelHmi.—S-p\caifa.  Oxen  160  to  200  by  4  ft,  smooth,  slightly  curved,  and  3harp-pointe<l.  Very 
slender  young  atagea  of  same  spicule  common. 

Stout  longitudinal  spiculo-fibera,  130  to  170  /<  thick,  lie  in  aiis  of  lioily.  From  these  equally 
stout  branches  curve  outwanl,  dichotomizing  more  or  less  aa  they  go,  towani  surface;  jnat  below  which 
they  expand,  breaking  up  into  radial  tnfts.  The  tufta  are  connected  by  tangential  fll>erB,  which 
support  the  dermal  membrane.  Coimectives  present  both  between  longitudinal  and  radial  main  tibers, 
transverse  or  oblique  polyserial  bands  always  short,  slender  or  about  as  thick  as  main  fibers.  In 
places  proper  connectives  can  not  be  said  to  exiat,  the  main  fibers  here  being  so  closely  approximated 
ae  to  hi9e.  The  connectives  for  the  most  part  are  place<l  at  such  varying  levels  that  the  meshwork  is 
insular.  In  places,  however,  they  form  continuous  linea,  which  may  be  approximately  straight  and 
parallel  to  surface;  or,  when  dee|ier  in  interior,  curvilinear  and  arching  from  surface  to  surface  acroffi 
the  branch.  Meshes  very  coarse,  and  as  a  rule  much  longer  than  wide.  Fibers  thickly  packed  with 
spicules;  spicules  also  strewn  In  great  abundance  between  the  fibers.  {Thick  slices  from  which 
parenchyma  has  been  removed  with  potaah  particularly  useful  along  with  ordinary  sections.) 

Dermal  membrane  in  addition  to  the  radial  tufts  contains  abundant  tangentially  strewn  spicales, 
especially  noticeable  where  pores  are  closed.  The  tangential  Tdx-ra  above  alluded  to,  which  lie  directly 
beneath  and  support  the  membrane,  are  about  50  u  thick,  and  of  same  character  aa  fibers  ot  interior; 
meshes  inclosed  by  them,  polygonal,  frequently  triangular,  and  about  170  ti  wide. 

Genua  BIFHOHOCHALIHA  0.  Bohmidt  (1>6S). 

Tubular  forms;  tubes  smooth  both  inaide  and  out,  each  with  a  large  0|>eniiig  at  the  auininit. 

Biphoaoclialiiia  procumbens  (Carter)  Dendy. 

PalJdotetiia  pTufVjBbott  Carter.  1882,  p.  635. 
Siphfmoehalhia  tironinibma  Dcndy.  ISM,  p.  3.'>5. 
StphmuKhallnn  iirncuniiiOM  Denrtj'.  1894,  p.  'HA. 

Station?,  one  specimen. 

f^pouge  a  repent,  compresse'l,  trylindrit'al  maaa,  not  excavated  by  a  ontinwna  cavity;  1>earing  a 
number  of  abort  vertical  inflated  oscular  tu>)e.-i.    .Specimen  niacerated ;  skeleton  light  amber  color. 

StiMon. — Spicules  slightly  curved  oxtias,  about  75  by  4  «,  "The  skeleton  is  a  beantitully  sym- 
metrical, rectangularly  nualied  reticulation  of  stout,  horny  liber,  rather  sparsely  cored  by  short, 
haatately-pointeil  oxcas.  In  the  secondary  filxra  Die  spiculea  arc  arranged  uniserially,  and  at  some 
distance  from  one  another;  but  in  the  primary  fil>ers  they  are  polyserially  arrangeil  and  form  a 
continuous  axial  coi^.  The  diameter  of  the  fibers  ia  alxint  0.07  nun.,  there  being  little  difference 
between  the  primaries  and  secondaries  in  this  resjiect.  Toward  the  inner  surface  of  the  tube  wall  the 
network  liecomes  ii'regular  and  very  wide-mesheil.  The  dermal  skeleton  is  a  polygonally  meshetl 
reticulation  ot  stout,  horny  fiber,  cored  by  sparse,  uniserially  nrrangt-d,  oxeate  spicules"  (Dendy). 

The  Porto  Kico  specimen  diRera  from  the  deacripliona  given  by  Carter  and  Dendy  only  in  the 
character  of  the  dermal  akeleton,  which  is  not  quite  smooth,  but  ccivensl  with  villi.  The  villi  are 
short,  horny  prncessea,  including  each  a  immber  of  loosely  arranged  oxens;  produced  by  the  extension 
of  the  main  and  secondary  nulial  filM;rK.  Secondary  radial  fibers  are  those  intercalated  between  the 
main  fibera;  confined  to  the  j>eripheral  region.  Villi,  aa  well  aa  a  apet^ial  network,  are  al>sent  over 
the  gastral  surface. 

Siphonochalina  procumbeiu  (Carter)  Dendy,  var.  inflnna,  n.  var. 

Station  6079,  one  specimen. 

Sponge  boily  divided  into  three  tubular,  prol>ably  repent,  branches,  fused  witli  one  another  in 
spots;  longeat  tube  divided  tenniiially  inio  three  short,  wide,  diverging  branches,  each  with  temdnal 
osculum;  one  of  the  other  tnbe«  with  single  terminal  oaculuni;  remaining  tulte  broken.     None  of  the 
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short  upright  osrular  tubes  characteristic  of  type  are  present.  PamgaMrir  caritii  ronfiniuiiu  Ihroughoat 
»piiii<fi;  and  about  15  mm.  iliatiieter.  Ti^  uvll  thinner  than  in  bjpe,  only  2  to  3  luiii.  thick.  I«ngth  of 
lon^Ht  tube,  150  mm,    Coliir  dark  amber,  with  purplish  tint. 

^rirtoii. ^Fibers  of  t!ie  general  skeleton  slenderer  than  in  type,  alraut  40ji  diameter.  Dennal 
skeleton,  a  network  of  slender  lilxtrs,  commonly  about  8  /(  thick,  with  mcshee  100  to  120  n  diameter. 
From  dermal  eiirfare  pmall  homy  villi  project,  containinj;  a  few,  sometimes  only  one,  t'picide;  villi  not 
exclusively  situated  at  nodes  of  network,  viz,  not  all  peripheral  extensions  of  radial  filters.  Gastral 
surface  also  provided  with  a  special  skeletal  network  very  similar  to  that  of  denual  surface;  villi  longer 
and  thicker  than  on  dennal  surface,  spicules  of  a  villus  often  forming  a  pretty  compact  bundle.  The 
origin  of  the  dermal  and  gastral  networks  can  readily  be  inade  out  in  this  variety.  In  places  the  moat 
superficial  meahes  of  the  general  skeleton  are  simply  subdivide!  by  finer  fibers,  which  extend  l)etween 
and  only  enccptionally  overlie  the  coarser  skeletal  fibers.  Elsewhere  the  system  of  fine  fibers  has 
reached  a  further  sta^  of  development  and  forms  a  contin'iimg  reticulum  overlying  the  skeletal  fibers. 

Biphonoclialiaa  spiculosa  Deiidy. 

SipiOTuwinJiTia  ji^itoitoM Dcndj-,  1890,  p.l'iJ,  pl.Lviii,flgs.2.ai;  pl.l.iii.  fift.S, 

Station  6070,  three  sixjcimens,  fn^mentary. 

The  habitus  of  these  fragments  is  interesting  when  compareil  witti  the  typical  Siphonochalina 
form  of  body.  One  specimen  is  160  mm.  long,  of  a  cylindrical  or  in  places  flattened  cylindrical  shape; 
diameter  10  to  20  mm.,  except  in  the  middle  where  body  is  twice  as  thick;  broken  off  at  both  ends. 
On  this  specimen  are  five  of  the  large  pseudogastral  orifices,  which  in  S'lphmiochaiinii  are  typically 
found  at  the  enils  of  tubular  branches.  Here  all  five  are  lateral,  and  distributed  round  the  surface; 
two  arc  fiush  with  the  surface;  two  are  at  the  ends  of  very  simrt,  wide  elevations;  and  one  la  near, 
but  not  at,  the  end  of  a  somewhat  nmre  marked  elevation.  Another  spe<:inien  consists  of  a  cylindrical 
))ie<:e  60  by  20  mm.,  broken  off  al  both  ends,  and  liearing  a  somewhat  slenderer  and  longer  branch,  also 
broken  at  the  end.  On  this  specimen  are  two  of  the  large  aperturef,  both  strictly  lateral  (not  at  the 
summit  of  any  elevation  whatever). 

Pseudf^liaster  is  narrow,  somewhat  winding  in  its  course,  diameter  for  the  most  part  about  5  mm.; 
in  places  pseudogaster  so  narrowed  as  to  be  nearly  interrupted.  Tlie  Imnsition  in  habitus  and  with 
respect  to  the  |)seudogastral  system  offered  by  these  specimens  to  the  Pt'rhydinHna  type  is  obvious. 
Should  the  pseudogaster  become  <inite  discontinuous  and  the  orifices  strictly  lateral,  the  s|)onge  would 
have  assumed  the  character  of  a  I'nchijchalina.  In  both  H.  intermedia  K.  &  D.  and  S.  anmilata  R.  &  D. 
(Ridley  &  Dendy,  1687,  pi.  vu),  it  niay  be  noticed  that  some  of  the  orifices  are  not  at  the  ends  of 
tulnilar  branches,  but  at  the  summit  of  Htnall  protuberances  on  tiie  side  of  a  branch  or  main  axis. 

The  outer  surface  in  two  of  the  sjtecimens,  where  intact,  is  markcil  with  abundant  deprened 
membranous  areas,  more  or  less  cinrnlar,  perforated  in  the  center,  aliout  1  [iim.  diameter.  Such  areas 
frequently  connected  together  so  as  to  form  gn>oves  or  channels  of  varying  length,  often  meandering. 
In  the  third  specimen,  surface  shows  faiidly  marked,  irregular  indentations,  but  the  membranous  areas 
are  absent  The  membranous  areas  overlie  subdermal  spaces  of  corresjioiiding  shape.  O)lorot  intact 
surface  retldish  purple.    Consistency  firm,  hard;  body  incompressible. 

SkeUlon. — Spicules.  Characteristic  oxea,  HO  to  llSO/<  by  4  toO;(.  Very  slender  tonns  of  the  same 
spicule,  often  about  120  by  2u  orsomcwhat  smaller,  are  fairly  common;  transitional  forms  to  character- 
istic spicule  present.  A  ni  oil  i  Heat  ion  of  characteristic  oxea,  with  one  end  strougylate,  occasionally 
found.  fipicuIo-fiberBstouI.contaiiiing  very  numerous  spicules,  with  but  little  siwngin.  Primarj'  fibetB 
abonteO^diameler,  and  8i)mewhat  slenderer  secondary  fibers,  may  bedislinguishol,  mesh  work  more  or 
less  rectangular,  but  rather  irregular;  meshes  wide.  On  inner  surface  of  tul>e-wall  longitudinal  Bljers 
distinguishable.  Spicules  also  scatteretl  freely  in  parenchyma.  "The  I'.crinal  skeleton  on  the  outer 
surface  of  the  tubes  consists  of  a  fairly  close,  polygitnally  mcahed  reticulation  of  stout  spicule- filter, 
contmninga  very  large  pro|>ortion  of  spicules  and  but  little  spongin;  the  average  diameter  of  the  filers 
is  about  0.03  mm.  The  ends  of  the  primary  fil>ers  of  the  main  skeleton  form  projecting  nodes  in  ibe 
dermal  network"  (Dendy). 

Oano*  SFIHOSELLA  Voimaer  (I88T). 

Tubular  fi>nns;  inner  surface  ot  tubes  smooth,  outer  covered  with  "spines,  warts,  or  prominent 
ridges"  (Dendy). 
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Bpmoiella  sororia  { DucliaHssinK  et  Miulielotti)  Demly. 

TiJxi  mroria.  Diichawalnn  do  FiHibrewfn  et  Micli«loltl.  18M.  p.  tti.  p!.  vui,  fin.  1. 
mjlliimachallna  jiapf/rarta,  O.  Si'limidt.  INTO,  p.  3S. 
Spinmella  aomria,  IWldy.  IfW,  p.  3liO. 

Station  OOft),  one  specimen  (dried);  Htation  607ft,  one  apefiiraeD. 

The  dried  epei^imen  consista  of  eight  tubes,  aomewhat  fused,  radiating  from  the  base.  Other 
8|)edinen  consists  of  three  tubta,  Horaewhat  fused,  radiating  in  one  plane,  in  a  fan-like  faahion,  from 
l>ase.     All  tuhca  open  termin&lly  by  large  aiwrtnres.     Typical  tube  150  by  25  mm. 

f^ieUtoa.—iiyicvAfia  are  slightly  curved  oxea8  75  to  90  <i  by  3  /<.  Mtun  skeleton  I'Dnsists  of  a 
polygonally  mesheii  reticulation  of  stont  horny  fiber,  sparsely  cored  with  spiculet<,  which  are  roncli 
more  abundant  in  the  primary  than  in  the  secondary  fibers.  Dermal  skeleton,  a  poly^nal  reticula- 
tion of  slender  fibers,  8  to  24 /J  thick;  fibers  coreii  by  uniserially  arranged  spicules;  meshwork  close, 
side  of  mesh  about  equalling  length  of  spicule. 

Inner  surface  of  tulx^H  marked  with  longitudinal  vein!>,  in  which  the  skeletal  fibers  are  Rtouter 
and  make  a  closer  reticulation  than  elsewhere;  veins  project  freely  round  margin  of  terminal  orifice. 
Inner  surface  also  provided  with  projecting  plumose  bundles  of  Hpiculea.  Outer  inirface  covered  witli 
strong  spines,  which  project  upward  and  outwanl  from  above-mentioned  veins. 

Family  HETERORRHAPHID^  Ridley  &  Dendj. 

plumose.     Megascieres of  various  forms.     Mii'TiwIenw  UHiially  pretieni, 
Oaniii  OCZAlt&PIA  Honnan  (1868). 

"Sponge  conj-isting  of  a  i^ntral  Ixxly  with  closed  or  o|)eii  tubular  processeH  (fistulie)  projecting 
from  it.  Megascleres  oxca  or  strongyla.  Microscleres  in  tEie  form  of  sigraata,  or  altogether  altsent. 
Skeleton  usually  coarsely  spiculo-flbrons;  with  a  bast-like  reticulation  beneath  the  dermal  mem- 
brane."    (Dendy.) 

Ocaaaapia  oleracea  (O,  Schmidt). 
ifAiufAoffnao^nau,  O.  Schml'll,  1H70.  p.  S&.P1.  IV.  flg,  ]. 

Station  6079,  one  specimen. 

Body  tulier-like,  with  tubular  processes  arising  from  both  upper  and  lower  surfaces.  In  Schmidt's 
specimens  "the  flattened  upper  end  is  surroimded  by  tubes,  dividing  two  or  three  times,  anil  ending 
in  numerous  vesicular  inflation^  <'lustered  in  rows."  In  the  Porto  Rico  specimen  the  upper  processes 
are  stout  anil  stiff,  and  do  not  divide;  vehicular  indalionB  elongate,  narrowing  toward  apex.  The 
lower  processes,  "roots."  are  also  undivideil,  long,  slender,  and  flaccid. 

Skeleton. — The  only  spicules  are  oxeas,  about  140  by  5  h,  with  variable  points;  points  often 
suddenly  sharpened,  end  of  spicule  becoming  concave;  or  end  may  taper  gradually,  without  terminal 
concavity;  or  en<l  may  rarely  be  ronnded.  Spiculo-fiber  forms  a  reticulum.  Spicules  very  abundant 
in  the  filwr,  also  scatt«red  in  meshefl  of  reticulum. 

OeniiB  TEBAinA  Ota;  (1887). 

"Mcgascleresol  two  kinds;  (1)  Monactinal;amoothstyliformingtliemainskeleton;  (2)  Diactinat; 
lylota,  strongyla,  or  tomota,  typically  dermal,  Microscleres  always  present  in  the  form  of  hair-like 
rhaphides."     (I>endy). 

Tedania  digitata  O.  Hchmidt. 

RmitTndigOabi,  O.  Schnihlt,  \mti,  p,  T.'>.  pi,  vu.  fie,  II, 

Ti^ania,  O,  HvhmMt.  IMTO,  p.  43. 

TtdminiHi^mrma,  V<Bmett.  I»1T,  p.  aw, 

TMioOa  dtgOala.  RIdlejr  A  Ucndy,  IHW,  p,  M,  plnUi  xi,  (\g.  3, 

ntlanladlaibaa,  Pfndy,  1887,  p.  16H. 

7Montofcriw-(.  ll.V.Wllain,  ISW,  p.  SW,  pKiix,  KX. 

Mayaguex  Harbor,  several  fragments. 

The  fragments,  which  seem  to  have  tonned  a  laiTje  massive  sponge,  are  coarsely  porous,  tear  very 
easily,  and  are  of  a  brown-yellow  color.     Preservation  very  iinjierfect. 
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SbUfliin. — Spicules:  (1)  StytcBliftlitly  curvwlaiid  smooth,  240  by  8/(,  the  chief  i^pioule.  (2)Tylote 
220  by  4  M,  with  slightly  enlarged  lieaila,  whitth  are  minutely  spineil,  Bomelimce  only  very  slightly 
BO  spineil  iir  not  at  all.  (3)  The  rhaphidea  arc  oxeas  from  200  by  2  ft  clown  through  auccesBive  miee 
to  spicules  only  40  ft  long.  The  lartfe  forms,  alinut  200  fi  long,  are  the  more  common.  In  these  one 
end  is  often  leas  slender  and  tapering  than  the  other,  and  a  most  minute  roughening  of  the  Burhce 
can  be  made  out.  The  spicules  are  scattered  irregularly  tlirough  body,  though  there  are  ill-deSned 
polyserial  tracts  (largely  made  up  of  styles),  some  of  which  exteml  vertically  to  the  surface;  also 
brushes  of  tylotes  supporting  the  dermal  membrane.  Where  several  of  the  styles  intersect  they  are 
cemented  t<^ether  by  a  small  amount  of  spongin,  and  thus  a  vagui;  and  quite  irregular  reticulum  is 
formed. 

Schmidt  (1870,  p.  4,1)  has  shown  how  extremely  variable  is  the  habitus  of  tlie  widely-spread 
Spoi^eB  possessing  the  spicules  mentioned  above,  and  declines  to  erect  new  species  for  the  West 
Indian  forms. 

Family  DESHACIDOSID^  Ridley  A  Dendy.      " 

"Megascleraof  various  forma,  usually  monat'tinal.  Microscleraalwayspresent  and  always  Includ- 
ing chete." 

Subfamily  ECTYONINiG  R.  &  D. 

"Skeleton  fiber  echinated  by  laterally  projec^ting  spicules." 

Oenu  UCBOCIOHA  Bowerbank   (Topieiit  »mend.  ISM). 

Incnistlng  sponges.  Skeleton  a  l>aEal  plate  bearing  short,  upright  plumose  columns.  Megascleree 
monactinal,  smooth  and  spineil.  Microscleres:  tsochehi>,  often  twitmipanicd  by  toxas,  «ometimce  by 
edgmas. 

Kicrociona  apinoaa.,  n.  sp. 

Station  6079,  two  specimens. 

Sponge  is  a  thin,  firm  incrustation  covering  a  conglomerate  mass  of  branched  millepore  coral  and 
mnall  lameilibranch  shells.  Total  size  of  mass  in  one  Hpccimen  110  by  60  mm.,  in  other  80  by  50  mm. 
Incrustation  0.5  mm.  or  less  In  thickness,  and  closely  beset  with  spine-like  radiating  processes,  fre- 
quently divided  terminally,  1  to  2  mm.  high  and  alxnit  600  fi  thick.  { Where  incnistation  is  apparently 
young  the  body  is  partitnilarly  thin  and  the  radiating  processes  are  just  beginning  to  develop. )  From 
ends  and  sides  of  the  processes,  and  from  the  general  surfiice,  stout  styli  project  200  M  or  more  beyond 
dermal  membrane.  The  styli,  which  are  the  echinating  spicules  of  the  homy  skeleton,  may  be  in  small 
tufts  or  distributed  singly.     Color  a  dull  pink. 

Skeleton. — Homy  skeleton  consists  of  an  extremely  thin  basal  membrane,  bearing  stout  radiating 
columns,  latter  forming  the  support  of  the  spine-like  processes.  In  the  thicker  parts  of  the  incrusta- 
tion the  basal  membrane  may  develop  on  its  outer  surface  rather  vaguely  marked  ridge-lite  thickenings, 
which  by  their  union  give  rise  to  a  strengthening  network  of  tangential  hands,  thus  suggesting  on  a 
most  minute  scale  the  arrangement  of  the  trabeculie  in  the  honey-combed  species  of  Eehinochahria. 
(Ridley  A  Dendy,  1887,  pl.ai.) 

Spiculfji. — Megasclerea:  (1)  Stylus  smooth,  with  the  merest  trace  of  a  constriction  just  below 
rounded  end,  tapering  to  shar|i  jHiint,  340  by  20 /i,  with  smaller  sixes  present;  echinating  the  nuliatJng 
columns,  issuing  tor  the  most  jiart  in  tufts — esjH^iaily  from  ends,  though  also  from  sides — of  columne; 
projecting,  also,  sii^ly  or  in  small  tufts,  from  the  basal  membrane;  aim  incliideil  as  an  axial  string 
( though  in  places  absent)  in  radiating  columns;  included  much  le^  abundantly  in  basal  membrane. 
(2)  Slender  subtyloetylus,  smooth  and  tai>erLiig  to  point,  280  ft  by  3  /i  a  common  size;  abundant  in 
parenchyma;  also  included,  but  not  abmiilantly,  in  the  several  parts  of  the  homy  skeleton,  especially 
in  liasal  j>late.  Hicroscleres:  (3)  Snuill  palmate  isoehclie  12  to  14  ;i  long,  very  abundant  throi^hout 
I)arenchyma.  (4)  Toxa  64  fi  long,  smooth,  and  so  slender  as  to  be  Inconspic^uous  in  balsam  prepara- 
tions; fairly  numerous  in  parenchyma,  abundant  in  plaiiy.  (H)  Ilhaphid  oxea  300  ji  long,  straight  or 
somewhat  curved;  s|iarsely  present  here  and  there  in  jiarenchyma.  These  spicules  are  probably 
elongatetl  toxas,  as  in  some  species  of  ClrUliria.  I  liavs  not,  however,  seen  transitional  stages,  owing 
possibly  to  the  scant  numl)erH  of  this  spicule. 

.\"  (tomparison  of  the  Porto  Riix)  form  with  Micrm^iona  pnil.i/iTit  Visrrill  (Vcrrill  &  Smith,  1874, 
p.  741)  is  interesting.    The  latter  species  is  an  incra-jting  form  on  shells  and  stones,  common  frcan 
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Cape  Cod  to  fiduth  Carolina.  In  it  tlie  surface  exhibits  irn  Bpinoee  (iriyectiimH,  but  bears,  at  i.tim|«ra- 
tively  great  intervals,  lar^e  projecting  prv>ttw«e8.  Beneath  the  i-oiiii«rativi'lj'  uniform  surface,  Imried 
in  the  aponge  body,  are,  however,  eioall,  elosely  set,  lioniy  eolumnn,  projerting  upward  from  the 
basal  plate.  These  tolumns  may  anaslom<we,  the  radial  growth  which  leads  to  the  pnxluction  of 
the  coiuinne  continuing  from  the  new  level  thuH  formed.  Where  tlie  Bponge  body  is  thin  and  the 
columns  are  free  from  one  another,  the  homy  skeleton  is  essentially  like  that  of  if.  tjnnota,  except 
that  the  columns  are  closer  and  the  surface  is  not  molded  over  them,  as  in  the  latter  form.  The 
megascleres  are  very  similar  in  the  two  species.  In  M.  prolifera  the  lanie  stylus  measures  about  250 
by  16  ft;  and  the  head,  which  may  or  may  not  l>e  (in  same  specimen)  moat  minutely  tubcrculate,  is 
somewhat  more  marked  (tyloetylote  coii'lilion)  than  in  Jf.  tpinoai'.  laochelie  16  fi  long,  and  toxas  40 
/I  long,  are  present,  but  in  very  small  number.  The  data  given  relate  to  Beaufort  (North  Carolina) 
BpedmenB  of  M.  priMfera.    The  indication  is  that  the  two  sets  of  forme  may  iutergrade. 

OaiMU  OLATHKU  0.  Schmidt  (1868). 
"Skeleton  a  reticulation  of  liljer,  usually  with  much  spongin,  cored  by  smooth  styll  and  echinated 
by  spined  atyli.    Typical  microscleree,  small  palmate  isocheln"  (Dendy).    In  addition  to  isochetu!, 
toxas  may  be  preeent 

Olathria  dathrata  (O.  Schmidt). 

Tenacia  rfoMroia.  O.  Bfihmidt,  1870.  p.  68, 

Station  6079,  one  specimen. 

From  Schmidt's  description,  the  following  is  drawn:  Sponge  body  consuls  of  cylindrical  branches, 
which  may  anaslonioiS!  freely  or  may  Iw  widely  divetirent.  Homy  skeleton  exceedingly  well 
developed.  Fibers  yellow,  c-chinated  abundantly  with  spined  styli;  including  long  atyli,  more 
conimonly  tylostyli,  and  many  spined  styli.  In  the  spined  stylus  the  sttaft,  immediately  below 
spinose  head,  is  smooth;  ret't  of  shaft  spinoae;  the  sharp-pointe^t  end  again  smooth.  Chela;  something 
over  10  fi  long.  Very  slender  toxas  and  sigmas?  {^angen.)  present.  En<Is  of  the  homy  fibers  extend 
out  into  the  easily  separable  dermal  layer.  From  each  such  end  radiate  spicules,  not  united  by 
spongin,  in  a  thick  bundle.  In  the  dermal  layer  are  numeroua  bruahea,  xpiculea  in  a  brush  radiating 
in  very  diverg^t  faehion.    Between  the  hniahes  lie  the  same  spicules,  partly  in  tracts,  partly  scattered. ' 

In  the  Porto  Rico  specimen  the  body  i.-^  divided  dichotomously  into  a  few  slender  subcylindrical 
branches,  5  to  8  mm.  diameter.  Branches  widely  divergent  on  one  aide  of  specimen,  on  other  conflu- 
ent, in  typical  Clothria  faahion.  Surface  smooth,  except  for  scattered,  mostly  amall,  protul)erance8. 
No  oecula  visible,  Oonaistency  firm,  hard.  Color,  light  gray.  Total  height  of  specimen,  which  is 
not  entire,  150  mm. 

Skeleton. — Reticulum,  formed  by  the  stout,  homy  fiber,  is  dense  and  massive,  nearly  filling  the 
sponge  body,  but  stopping  short  of  the  surface.  From  it  extend  out,  vertically  to  surface,  closely  set, 
short,  strong,  homy  processes,  which  are  very  thickly  echinated  with  the  spined  styli. 

Spicules:  (1)  From  the  ends  of  the  procepses,  comparatively  atout,  smooth  styli,  300  by  10  /i  or 
somewhat  amaller,  radiate;  mingled  with  these  may  l>e  equally  long  but  alenderer  subtyloatyli  or 
Htyli.  (2)  Megascleres,  imbedded  ili  homy  fll^era  and  scattered  in  parenchyma,  are  chiefly  alender, 
smooth,  subtyloatyli,  200  by  4  //  to  350  by  6  >t;  with  some  strictly  Btylote  forma.  (3)  ^pine<l  stylus, 
echinating  and  included  in  homy  fiber,  50  to  60  /<  by  5  ;i.  (4)  Dermal  brushes  a:id  tracts  made  up  of 
smooth,  slender  subtyloatyli,  100  by  2  y  to  200  by  4  //■  Microscleres.  (5)  Isochelic  commonly  12  fi 
long;  smaller  ones  present.  (6)  Toxaa  about  60  fi  long,  t«Jgether  with  elongated  toxas,  passing  by 
transitions  into  greatly  elongated  rhaphidea,  all  together  forming  a  loose  bundle.     No  sigmas  found, 

Olathria  jugtMa,  n.  sp. 

Ban  Antonio  Bridge,  San  Juan,  one  specimen. 

I  follow  Dendy  (1895,  p.  31)  in  niei^ing  RhaiiltidojilUwi  Ehlers  (1870)  in  ClatJirvi.  If  Rh/iphi- 
diiphlv»  were  to  be  retaine<l,  the  species  here  ileaoribed  would  fall  in  that  genus.  But  such  a  form  as 
Clatkria  d/ilhrata  Schmidt  shows  how  impracticable  it  is  to  divide  forms  with,  from  those  without,  a 
dermal  crust. 

Sponge  body  laminate,  130  hy  50  mm.  with  Ihickneaa  of  10  mm.  Lamina  biiurcatea  at  i>ne  end, 
plane  of  division  being  that  in  which  lamina  is  compressed;  Iwth  surfaces  covered  with  conuli  about 


cb,  Google 


398  BULLETIN    OF   THE   UNITED   STATES   FISH    COMMISSION. 

2  mm.  high.  Over  most  of  the  surface  the  c-onuli  are  arrangfd  very  distinetly  in  row»,  which  extend 
in  parallel  lines  acrosa  the  lamina;  coDuli  close  ti^jetber,  so  that  the  rows  form  ridges,  intervening 
deprea^ions  appearing  as  furrows  2  toDmm.  wide.  Overa  part  of  the  surface  the  conuli  are  irregularly 
distributed.  Dermal  membrane  distinct  and  tough.  No  pores  viaiblb.  A  few  email  apertares, 
presumably  oecula,  1  mm.  and  leaa  in  diameter,  perforate  the  dermal  memhrane  at  the  bottom  of  the 
furrows.    Sponge  very  firm,  flexible,  and  elastic.    Color,  light  gray. 

SkeUlon.—'iila.in  Hkeleton  consults  of  an  irregular  and  dense  retJcnlum  of  stout  spiculo-fiber,  pnv 
ce«ee8  from  which  extend  up  into  conuli.  Spiculoflber  very  variable  in  thickness,  largely  eompoecil 
of  horny  matter,  cored  with  ( 1 )  smooth  styli  250  to  300  /i  by  4  /i,  tapering  to  sharp  point,  sometimex 
slightly  i>ent.  (2)  Spined  styli,  60  by  6  /<,  ecbinating  the  fiber;  also  scattered  in  parenchyma.  Tlie 
shaft  directly  beneath  spine^l  head  is  emooth;  reet  of  Hhaft  fpinose,  terminating  in  smooth,  tapering, 
sharp-pointed  end  (like  corresponding  spicule  in  Chlkria  cl'ilhrala  Schmidt) .  (3)  Styli  similar  to  (1), 
but  somewhat  thicker  and  longer,  lie  freely  scattered  in  parenchyma.  (4)  Stouter  styll,  200  to  250  fi 
by  8  fi,  also  occur,  both  in  parenchyma  and  in  spiculo-flber  as  well.  (5)  From  projecting  points  of 
the  skeletal  reticulum  multispicular  bands  of  slender  styli,  similar  U>  (1),  radiate  out  ton'ard  the 
surface,  expanding  and  becoming  continuous  with  the  dermal  brushes,  (fi)  There  is  a  dermal  crust, 
conaiatii^  of  closely-set  brushes  of  diverging  styli  similar  to  (1);  pointed  ends  of  ptyli,  projecting  a 
considerable  distance  Iteyond  the  surface. 

MicroBcleree:  (7)  Isochelic  12  to  14  fi  long,  abundant.  (8)  Toxas  smooth,  abundant.  When 
small,  50  to  60  /<  lon^,  the  shape  is  typical,  although  the  curving  is  frequently  such  that  the  spicule 
does  not  all  lie  iu  one  plane.  AH  transitions  are  found  Iietwecn  the  toxas  and  long,  hair-like  oxeate 
spicules,  up  U>  300  /i  in  length,  which  may  be  nearly  straight  nr  variously  curved.  Toxas  and  hair- 
like  spicules  frequently  form  loose  bundles. 

.     Oeniu  AOSUS  DnobM^aing  et  Kichelotti  (18H). 

"Of  various  form;  with  well-developed,  homy  filter  echinated  by  verticillately  apined  stylote 
spicules.    No  microsclera  and  no  other  megasclera"  (Ridley  A  E>endy). 
AgeUa  Bchmidtii,  n.  sp. 

fUplvmachaliHoptli  ep,,  O.  Sphmldl.  I>s8a,  p.  SO. 

Station  S079,  one  specimen. 

Sponge  body  elongated,  tubular,  with  a  few  short,  branches.  Diameter  of  tube,  for  the  most  part, 
about  12  mm. ;  thickness  of  tube  wall  about  2  mm.  Total  length  of  spe<imen  130  mm.  Surface  smooth 
and  finely  pilose.  Consiatency  firm  ami,  in  the  thinner  places,  parch iuent-l ike.  Color  yellowish-brown, 
with  a  tinge  of  washed-out  red  here  and  there. 

Oscula,  1.5  to  2.5  mm.,  are  found  at  the  ends  of  branches;  also  acattere<l  over  aurface  of  the  sponge 
body  in  geneml.  In  ^me  cases  cnculum  appears  as  a  perforation  of  a  smooth,  depressed,  membranous 
area,  which  may  l>e  rounded  or  irregularly  elongate.  In  other  cases  osculum  is  not  surrounded  by  such 
a  membranoua  border.  Membranous  areas  of  this  sort,  which  are  not  perforate"!,  are  scattered  over 
the  general  auriace.    It  seems  probable  that  oscula  may  appear  in  such  areas. 

Dermal  membrane  is  pierced  by  the  thickly  scattered,  radiallyprojecting  spicules,  which  echinate 
the  superficial  skeletal  fibers.  Membrane  also  thickly  inerusted  with  the  spores  and  hyphe  of  a 
fungus.  No  jiores  visible  on  outer  surface  of  sponge.  Membrane  lining  the  tubular  cavity  exhibits 
scattered  pores  or  pore  areas;  pores  20  to  40  ^  <liaineter.     Flagellated  ehamberp,  16  ft  diameter. 

Stdclon. — Skeleton  [consists  of  a  reticulum  of  homy  fil)er,  echinatetl  sparsely  in  the  interior, 
abundantly  at  the  surface,  with  verticillately  npined  Mtylotes.  Primary  filters,  50  to  60  /i  thick,  about 
500  fi  apart;  extending  more  or  less  radially,  often  very  obliquely,  front  inner  to  outer  eurface;  both 
echinateil  and  core<l  by  the  stylotes,  coring  spicules  abundant  in  some  places,  scanty  in  others. 
Secondary  filters,  30  to  40  ^,  echinated,  but  not  coretl,  by  atylotea,  though  a  spicule,  imbedded  longitudin- 
aUy,  may  here  and  there  be  foun<l;  forming  with  one  another,  and  with  the  main  fibers,  irregularly 
ammged  mund«l  polygonal  meshes  of  variable  diameler,  commonly  140  to  2.W  ;/. 

The  stylote  spicule,  in  a<l<lition  to  ecJiinatiiig  and  coring  the  homy  filter,  h  scattert^l  freely  in 
Itarenchynia.  Spicule  varies  a  giKid  deal  in  siiH.>,  from  200  by  8/i  Ui  90  by  4  ft;  base  usually  truncated, 
occasionally  pointed;  distal  end  ta|iering  to  Hharj'  Itoint;  as  a  rule  four  spines  in  each  whorl.  Spines 
are  relatively  longer,  and  the  wiiorls  more  (wnspicuoua,  in  the  smaller  and  medium-siaed  spicules  than 
in  the  lai^est. 
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Si^midt  (loc.  cit, )  divides  hie  Chalinopgis  Bpeci»M  into  two  groups,  the  one  including  »i>lid  forma 
(I'ackychallnopiU) ,  the  other  tubular  fonns  {Siphonochalitwpm*) .  Of  the  latter  group  he  had  but  a 
nngle  specimen,  which  he  mentiouH  was  9  cm.  high,  with  a  wall  3  mm.  thitJi,  and  with  spicules  like 
those  of  ChatinopeU  (Agelas) .  Schmidt  thought  it  unnecessary  to  found  a  species  name  on  such  slight 
material.  Schmidt's  specimen  in  the  Museum  of  Comparative  Zoology  is  essentially  identical  with 
mine,  although  the  wall  is  thicker,  color  is  dark  brown,  and  the  whorls  of  spines  on  the  spicules  are 
Bomewtiat  more  distinct,  the  number  in  a  whorl  usually  exceeding  four  (6  to  S,  about). 

Carter  {1883,  p.  312)  makes  mention  of  a  BritiHh  Museum  specimen  of  Agelag  {Eclyon)  which 
consists  of  several  thick  {3i  in.  maximum),  hollow  cylinders.  It  seems  to  me  unnecessary  at  present 
to  separate  the  tubular  forms  of  AgeUu  ( Chalinopm)  from  the  solid  forms. 

Family  AXINELLID^  Ridley  &  Dcndy. 

' '  Skeleton  typically  non-reticulate,  consisting  of  ascending  aices  of  fibers  from  which  arise  subsidiary 
fibers  radiating  to  the  surface.  Fibers  typically  plumose.  Megasclera  chiefly  styli,  to  which  oiea  and 
(or)  strongyla  may  be  added.     Microsclera  rarely  present,  never  chelte."     (R.  &  D.) 

Oeniu  PHAKELUA  Bowerbank   (1864). 

"  Sponge  more  or  less  flabel late  or  cup-shaped.  Skeleton  often  more  or  less  reticulate.  Megasclera 
styli  and  often  oxea.    No  microsclera"  (R.  &  D.).    Styli  may  be  represented  by  tylostyli. 

Fhakellia  lobata,  n.  sp. 

Station  ?,  four  specimens. 

Sponge  body  usually  a  flattened  vertical  lamina  5  to  7  mm.  thick;  wide  in  (lie  larger  specimens, 
narrow  and  even  club-shaped  in  the  smallest;  narrowing  below  to  an  irregular  and,  in  some  casee  at 
any  rate,  incrusting  base.  Lamina  in  its  upper  portion  is  split  into  lobes;  other  lobes  arise  through  the 
excessive  development  of  ridges  on  either  of  the  flattened  surfaces.  The  underlying  flabellate  char- 
acter is  thus  partially  di^uised  by  a  frutescent  appearance.  The  irregularity  in  the  general  shape  may 
be  further  increased  tlirough  the  partial  coalescence  of  lobes,  and  through  the  curving  of  the  lamina 
by  which  local  concavities  may  be  produced. 

Surfacesiiiooth  and  in  a  drying  sponge  velvety  in  appearance,  owing  to  tlie  fine  projecting  spicules. 
Very  tew  oacula  to  be  seen;  these  small,  I  to  2  mm.  diameter,  and  disposed  irregularly  over  one  of  tlie 
flattened  surfaces.  Pores  not  visible.  Dermal  membrane,  containing  the  cortical  brushes  of  spicules,  is 
thick  and  well  marked  off  from  the  internal  body.  Sponge  firm,  the  bundles  of  spi<;uio-Gber  having 
a  cartilage-like  conslHtency.  Color,  grayish  brown,  the  inner  spiculo-flber  much  darker.  Height  of 
largest  specimen  150  mm. 

SkfUlim. — Internal  skeleton  made  up  of  coarse  bundles  whicli  radiate  upward  through  sponge 
body,  occupying  a  large  part  of  the  interior.  These  are  composed  of  correspondingly  arranged,  vaguely 
defined  spiculo-fiber  (tracts  the  spicules  united  by  a  small  amount  of  homy  matter)  nnd  mattered 
spicules,  the  whole  forming  a  loose  reticulum.  From  this  internal  skeleton  bumlles  pass  out  to  the 
surface,  where  they  meet  and  mingle  with  closely  set  cortical  brushes  of  small,  diverging  spicules. 
Latter  project  a  short  distance  beyond  the  surface. 

Spicules.  (1)  Tylostyli,  composing  the  cortical  brushes,  200  to  300^  by  3  to4^,  with  conspicuous 
rounded  heads  which  frequently  are  pointed  or  slightly  knobbc<l  at  the  apex.  (2)  Similar  but  much 
larger  tylostyli,  commonly  650  to  850  ft  by  10  to  15  /(,  although  forms  of  all  si^es  are  found,  grading 
down  to  the  small  ones  at  the  surface;  composing  the  bundles,  and  also  scattered  freely.  In  the  lai^ 
tylostyli  the  head,  which  frequently  exhibits  a  low,  knob-like  elevation  at  the  apex,  is  not  so  con- 
spicuously developed  as  in  the  smaller  forms.  The  tylostylote  character  of  the  spicules  is  a  marked 
feature  of  the  species. 

In  its  external  appearance  this  species  resembles  the  frutescent  {elamlervirtig)  forms  mentioned 
but  not  H|)ecifit'ally  described  by  O,  Schmidt  (1880,  p. 81).  It  is  evidently  closely  related  to  P. 
fiuUUut'i  R.  &  D.  (1887,  p.  171);  name  of  this  species  now  changed  to  P.  jwksomima  Deudy  (1896, 
p.  236).  The  brushes  of  surface  spicules  are  not  developed  romid  an  axial  larger  spicule,  as  in  the 
latter  Bjxiciefl.  2d-F  c.  B.  1909-^6  . 
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0«iiiu  AXmZLLA  0.  Belunldt  (1S6S). 

"Sponge  typically  ranioee,  but  may  l>e  massive.  Skeleton  fiber  [ilumoee.  Megasclera  siylote 
and  sometitnee  oxeate.     No  inicrosclera."     (R.  &  D.) 

AziD«Ua  reticulata  Ridley  dc  Dendy. 

AxineUateticulalaB,id}ty&  I>end7,lS8T,p.  lS4,p1.XTXVii.flgs.4,4a. 

Station  %79,  one  Bpe^jmen. 

Specimen  consists  of  a  cylindrical,  upright  lobe,  80  mm.  by  20  mm.,  rising  from  an  enlarged  and 
broken  boaal  part.  Dermal  membrane  mimttelj/  reticulaU,  ontiuning  a  few  scattered  spicules,  and  the 
bnuh-like  ends  of  the  radial  fibers.  Reticulation  of  dermal  membrane  (best  seen  with  lens,  mirface 
under  fluid)  not  due  to  skeleton,  but  to  thickenings  of  dermal  membrane  itself.  Rather  numerous 
oecula,  2  to  3  mm.  diameter,  distributed  over  surface,  not  as  in  type  at  summits  of  oscular  tubes. 
Surface  bet>et  with  numerous  small  conuli.  Consistency  Arm,  sponge  almost  incompressible.  Color, 
ealmon-pink  (type,  pale  yellow). 

SkeleUm. — "Thereisanextremelyirr^^lar  reticulation  of  scattered  spicules,  among  which  one  can 
distinguish  rather  loose  plumose  fibers  running  more  or  le«s  vertically  towards  the  surface"  (R.&  D.). 
In  the  Porto  Rico  specimen  there  are  longitudinal  fibers,  from  which  radial  fibers  curve  outward 
toward  surface.  Eibers  are  loose,  but  i-oarse  and  distinct,  eitcept  in  regions  where  the  scattered  spicules 
are  crowded.     Spicules  in  the  fibers  very  abumlant. 

Spicules.  (1)  Chief  spicule  is  a  stout,  smooth,  slightly  curved  style,  340  by  16  /i  (type,  460  by 
20  fi),  usually  with  a  bend  toward  the  base.  (2)  Smooth,  slightly  curved  oEeas,  of  atmut  same  siie  as 
the  styles,  are  infrequently  met  with. 

Osnnl  THEIBACOPHOBA  Bldltj  (1880), 

"Sponge  ramose,  with  a  dense  central  axis  of  gpiculo-flber;  m^asclera  styli  and  (or)  oxea,  and 
(in  some  species)  cladoetrot^yla.    Microsclera  present  in  the  form  of  tricbodraginata."    {R.&  D.) 

Thrinacophora  spinoaa,  n.  sp. 

Station  6072,  three  specimens. 

Sponge  body  cylindrical,  erect,  and  branching  from  the  base.  Branches  lateral,  but  all  more  or 
leas  parallel;  tapering  gradually  toward  the  end;  after  forming,  may  agmn  fuse  with  one  another. 
Surface  covered  with  closely  set,  stiff,  conuli,  2  to  3  mm.  long,  and  about  2  to  3  mm.  apart;  each  taper- 
ii^  distally  to  a  point;  and  all  pointing  outward  and  more  or  leas  upward.  A  few  divergent  spicules 
(spicule  1) ,  about  equal  in  size,  in  number  up  to  5  or  6,  protrude  from  apex  of  each  conulns.  Oscula, 
2  mm.  and  less  in  diameter,  are  scattered,  not  abundantly,  over  surface  of  branches.  Common 
diameter,  excluding  conuli,  about  7  mm;  height  of  largest  specimen  220  mm.  Color,  brown. 
Between  axial  core  and  dermal  membrane  are  (airly  numerous  subdermal  spaces  and  t^anals. 

5ieieion. — Skeleton  of  axial, core  consists  of  compact  mass  of  spiculo-fiber;  from  which  bundles 
radiate  obliquely  upwar<i  and  outward  into  the  superficial  conuli,  as  may  beat  be  Been  in  a  maceialed 
Sponge.  Spiculo-fiber  consists  of  abundant  spougin,  in  which  some  of  the  spicules  are  completely 
imbedded,  while  most  are  only  )>artially  imbedded.  Spiculo-fiber  of  axial  core  forms  a  network; 
meshes  more  or  less  rouniled  in  transverse  section,  elongated  in  longitudinal  section. 

Characleriatic  spicules  of  the  spiculo-fiber  are  (1)  style,  about  1,100  by  10  to  12^,  smooth  and 
evenly  rounded  at  the  base,  ta[*ri(ig  to  a  point,  slightly  curved.  (2)  Oxea,  about  250  by  8  f, 
smooth,  tapering  to  not  very  sharp  points,  slightly  curved  or  bent  at  the  middle.  Smaller  forms  of 
these  two  Bpiculc«are  fairly  common,  style  measuring  often  oidy  800  by  8/(,  oxea  200  by  6;*.  A  less 
characteristic  spi<;ule  is  (3)  style,  very  slender  and  of  very  variable  length;  often  KOO  to  1,100  fi  by 
6  /i;  much  smaller  forms,  down  to  400 /i  by  3  to  5  fi,  also  common;  frequently  somewhat  curved  in  an 
undulating  fashion. 

Microsclera.  In  the  dermal  membrane  (4)  trie h oil ragmata  are  abundant;  bundles  measuring 
about  120  ;<  by  8  to  12  ^,  I  have  not  been  able  to  find  them  in  the  interior  of  the  sponge,  but  this 
part  of  body  is  badly  macerated. 
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Order  4.  KERATOSA  Grant. 

Sponges  in  which  the  skeleton  is  composed  of  horny  fibera  without  proper  apieales. 

Family  SPONGID^  Pol^jaeff. 

Skeleton  consists  of  reticulating  fibers  with  very  slender  axial  core.  Fl^ellatad  'chambers  small, 
opening  by  special  canalicuU  into  exhalent  cavities. 

Omnn  CEALIVOPSIIIA  Lendanfald  (1889). 

Branching,  generally  digitate  Spongida,  with  smooth  surface  and  retjciilate  dermal  skeleton. 
Connecting  fibera  generally  unbranched,  forming  with  the  simple  niain  fibers  a  network  with  equare 
meehes  0.2  to  1  ram.  wide.    Imitating  Chalinids. 

OlialmopBilla  pilosa,  n.  sp. 

Station  6080,  one  specimen. 

Sponge  body  solid,  consisting  of  two  <liverging  somewhat  flattened  cylindrical  processes  united  at 
the  base.  One  process  has  a  length  of  100  mm.,  the  other  of  about  30  mm.;  diameter  varying  from  8 
to  17  mm.     Both  processes  have  rounded  ends.     Color  a  dull  purple,  pinkish  inside. 

Surface  with  minute  conuli,  which  may  \>e  rather  vaguely  arranged  to  form  ridf^es.  Main  skeletal 
fibers  protrude  slightly,  giving  surface  a  pilose  character.  Pores  thickly  scattered,  leading  into  small 
rounded  eubdermal  cavities.  Small  oscnia,  I  to  S  mi».  diameter,  are  found  on  the  sides  andaC  the  ends 
of  the  digitate  processes.  Several  of  the  more  conapiciioiis  lead  into  longitudinal  efferent  canals,  which 
lor  some  distance  course  along  the  sides  of  the  digitate  processes,  separated  from  the  exterior  only  by 
the  dermal  membrane;  latter  sunken  so  that  the  position  of  the  canalis  indicated  by  a  superficial 
groove. 

Skflelon. — Longitudinal  fibere  lie  in  the  axis,  sending  off  radial  branches,  which  pass  upward  and 
outw'ard  toward  the  surface.  The  axial  main  fibers  are  about  400  u  apart,  somewhat  closer  together 
than  the  radial  main  fibers,  the  interval  between  which  is  aliout  550  fi.  Axial  and  radial  fit>eis  are 
alike,  about  40  fi  thick,  with  a  granular  core  about  one-thinl  the  lliickness  of  fiber,  containing  spicule 
fragments  very  sparsely  imbedded.  Connecting  fillers  about  24  f  thick,  without  inclusions,  meeting 
main  fibers  with  an  expanded  base,  which  is  frequently  perforated.  When  the  perforation  is  large  the 
fiber  appears  to  arise  by  two  roots.  In  most  connecting  fibers  in  a  glycerin  preparation  a  very  thin 
axial  granular  core  may  be  indistinctly  made  out  (doubtless  universally  present).  Spongin  in  both  main 
and  connecting  fibers  faintly  stratified.  Connecting  fibers  may  be  quite  simple,  stretching  from  main 
fiber  to  main  fiber,  thus  giving  rise  to  large  rectangular  meshes.  Such  meshes  may  be  subdivided  by 
the  intercalation  between  two  of  the  main  radial  fibers  of  one  or  two  comparatively  short  radial  fibers, 
the  resulting  meshes  l>eing  still  r^tangular.  Or  the  connecting  fibera  are  frequently  somewhat  bent 
and  branched,  so  as  to  give  rise  to  irregularly  polygonal  meshes,  commonly  with  a  diameter  one-half 
or  one-third  the  interval  between  the  main  fibers. 

The  radial  fibers,  as  already  mentioned,  protrude  some  little  distance  beyond  the  surface.  The 
moat  superficial  connectives  lie  in  the  dermal  membrane,  and  thus  form  a  dermal  reticulum.  The 
closeness  of  the  meshwork  varies  greatly.  In  places  the  meshes  are  ZOO  to  250  /i  in  diameter,  while 
elsewhere  the  diameter  may  be  three  tunes  as  great.  Fibers  of  the  dermal  reticulum  are  alike  and 
somewhat  slenderer  than  the  average  skeletal  fiber,  about  20  /<  in  diameter. 

The  species  resembles  C.  dickoloma  ( Ijindenield,  lS89,p.  142,  pi.  2,  fig.  4;  pi.  3,  figs.  3,  11)  perhaps 
more  closely  than  it  does  the  other  species  of  the  genus.  It  differs  from  C.  dkholoma  mainly  in  the 
character  of  the  surface,  in  the  frequent  irregularity  of  the  skeletal  meshwork,  in  the  variable  character 
of  the  dermal  reticulum,  in  the  greater  slenderness  of  the  fibers  in  general,  and  in  the  exceeding  scarcity 
of  foreign  inclusions. 

OsBm  EUBPOROIA  Bronn  (18S9). 

Skeletal  network  pretty  evenlydeveloped  throughout  the,  in  general,  massive  body;  fibeis  slender 
and  meshes  very  small,  riimple  main  fibers  usually  with  Inclusions,  and  finer  connecting  fibers  without 
inclusions  easily  distinguishable,  the  latter  branching  and  continually  anastomosing. 
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Euapoi^ia  offlcinEms  (Liuiixua)  var.  rotunda  Lendenfeld. 

EugiOHglanffMiiatlt  v&r,  rotunila.  Lendenleld,  1889,  p.  1269. 

EneeDada  Honda,  Culebra,  two  email,  flattened,  massive  specimens;  station  (?) ,  one  somewhat 
'  lai^r,  elongated,  niaaeive  specimen  SO  mm.  high,  wat«rworn.  Upper  aarface  covered  with  minute 
sharp-pointed  conuli,  which  disappear  on  the  aides  as  the  edge  of  attached  under  surbee  is  reached. 
Color  of  upper  surface  blackish,  fading  away  on  the  Bidea  into  livid. 

SkeUlon.—'Maiii  fibers  have  a  diameter  commonly  between  40  and  60  /(,  occaaJonallj'  widening  in 
Bpo(«;  about  800^ apart;  abundantlycorcd  withspitulefraifmenta.rarely  withsandgrains.  Secondary 
libera  measure,  for  the  most  part  about  20  ;i  diameter.  Mesh  is  polygonal,  frequently  Ave-sided,  with 
both  rounded  and  angular  comers,  diameter  commonly  in  neighlwrhood  of  200  .u,  but  varying 
considerably. 

The  distinctive  features  of  the  numerous  varieties  of  the  "bath  sponge"  are  of  such  avague 
intangible  character,  that  1  refer  the  Forto  Rico  specimens  to  a  particular  variety  with  considerable 
hesitation. 

Qanni  HtPFOBPOHOIA  F.  B.  SohiilM  (1ST9). 

Sponges  with  fine  skeletal  fibers,  fonning  a  network  with  comparatively  small  lueahee,  0.1  to 
0.5  mm. ;  in  the  network  thicker  main  Abers  may  or  may  not  be  distinguishable.  Body  permeated  by 
a  system  of  large  canals  (vestibular  spaces),  the  intervening  sponge  tissue  ajipearing as  septa  between 
the  canals. 

Hippoapongia  inteatiBalia  (Lamarck)  Ridlby. 

Spangia  intrMiruttU,  Lamarck.  1S13,  p.  434. 
SpongdiaiKlala,  Hjftlt.lSTT,  p.834,  pi.  Tvn.flg.B, 
mppoipongiaiiUaUaaUi,  var.  RMley, ISM.  p.5«),  p\,uii,tlg.D. 

BUtion  6079,  five  Hpecimens. 

Ridley  (I.e.)  says:  "The  tortuous  perforated  tubes  are  sometimes  single,  but  sometimes  form 
confused  reticulate  masses;  •  •  •  their  diameler  varies  from  aliout  5  to  20  mm."  The  Porto  Rico 
forme  differ  from  Ridley's  and  l^marck'a  in  the  great  scantiness  of  main  sand-cored  fibers.  As  to 
the  relationship  between  my  specimena  and  the  skeletons  described  by  Carter  (1881,  p.  366),  under  the 
name  of  Hirdnia  dalhrala,  1  am  unable  to  reach  an  opinion.  Ridley  regards  Carter's  species  aa  a 
variety  ol  Hippoapongia  {niestinnlie. 

Sponge  body  in  four  specimens  divided  into  two  or  three  elongate  lobes,  eictending  out  from  the 
central  body,  which  is  insipnificant,  appearing  merely  aa  a  fusion  of  the  lobes.  Lobes  which  may 
branch  are  in  general  free  from  the  substratum,  mostly  subrepent,  though  in  some  cases  ascending; 
irregularly  cylindrical,  rounded  at  llie  end,  with  length  of  about  30  to  50  mm.,  and  diameter  of  about 
20  to  30  mm.  Lobes  may  be  iiii-rusting,  in  which  case  tliey  become  flattened,  attached  surface  taking 
shape  of  substratum.  The  fifth  specimen  has  a  slender,  somewhat  tortuous,  subcylindrical  body, 
30  mm.  long  by  8  mm.  wide,  attached  by  entire  under  surface  to  a  Hircinia  rariabitu. 

Surface,  which  is  much  incrusted,  especially  with  polyzoa,  is  for  the  most  part  smooth,  though 
areas  of  very  small  sharp  conuli  are  found  here  and  there.  Color  of  surface  varies  from  nearly  black 
to  livid  purple;  light-brown  inside. 

I^rge  vestibular  spaces  having  the  shape  of  irregularly  cylindrical  canals,  5  to  10  mm.  diameter, 
extend  longitudinally  through  the  lobea  and  excavat*  the  central  body.  Diameler  of  the  spaces  aa  a 
rule  considerably  eseeeds  the  thickness  of  the  sponge  tissue  lying  between  them.  Spaces  seiiarated 
from  the  exterior  by  the  dermal  membrane  alone,  or  by  only  a  thin  sheet  of  sponge  tissue;  connecting 
with  exterior  by  numerous  rounded  or  elongate  ajierturea,  2  to  5  mm.  diameter,  which  are  apt  to  form 
groups.  Such  apertures  (pseudoscula)  are  preHent  both  at  the  ends  and  over  the  surface  of  the  lobes, 
being  luere  iierforationa  of  the  dermal  membrane,  which  in  iinmediate  neighborhood  of  aperture,  or 
group  ol  apertures,  forma  an  eapecially  smooth  area,  usually,  but  not  always,  depressed  below  the 
general  surface.     Such  areas  are  sometimes  seen  unperforated. 

The  lining  of  the  vestibular  apacea  is  smooth  only  where  the  wall  consists  of  thin  membnuie.  It 
is  for  the  moat  part  roughened  by  minute  and  irregularly  intersecting  ridges  produced  into  excessively 
minute  conuli.  Ridges  are  supported  by  tiie  most  superficial,  tangentiaily  lying,  skeletal  fibers  (ridges, 
conuli,  and  fibers  must  be  examined  withalcna).  There  are  degrees  in  the  roughening;  in  places,  the 
ridges  are  comparatively  farapart,  with  intervening  smooth  areas,  and  here  the  general  surface  become^ 
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nearly  smooth.  In  the  lining  membrane  of  the  vestibular  epacea  are  many  groupa  ol  pores,  but  they 
are  not  no  numerous  as  in  Sohulze's  figure  of  the,  in  many  reapcetx,  similar  form  Qicoiipangia  cavtmoia 
{IS79a,  Taf,  xxxvii,  Dg.  14);  nor  are  the  iii<livi<luat  groups  (pore-areaa)  so  well  <lelined.  Frequently, 
in  place  of  a  group  of  small  apertures,  there  is  one  romparalively  large  oj>etiing.  Flagellated  chambers, 
25  to  30  ;i  diameter. 

Sktlelon. — The  macerated  and  dried  skeleton  is  hard,  though  compressible  and  elastic;  reddish 
brown  externally,  lighter  inside,  and  eapecially  light  on  attached  surfaces.  Skeletal  network  consists 
of  fibers  mostly  about  40  fi  diameter,  without  inclusions,  forming  polygonal  meabea;  iliameter  of  typical 
mesh,  350  fi;  abun<lant  smaller  meshes,  and  larf^r  ones  up  to  Ml  /i  diameter  common.  In  places, 
both  in  the  interior  and  on  the  surface,  the  meshwork  becomes  much  closer,  meshes  here  having 
diameter  of  about  100  m  or  even  less;  flheis  a  thickness  of  10  to  20  ji-  On  surfaces  of  attachment  this 
fine  network  may  form  a  coiitinnous  coating  (diteliform  veil).  Sponge  spicules  are  abundant  in  the 
dermal  membrane  and  in  the  membrane  lining  the  vestibular  spaces. 

Main  fibers  are  variable  in  abundance.  Iq  particular  parts  of  the  sponge  they  may  be  abundant, 
about  1  mm.  apart,  but  in  general  they  are  sparsely  scattered,  interval  t>etween  them  being  about  5  to 
6  mm.  They  extend,  branching  acutely  as  thoy  go,  from  the  attached  surface,  or  simply  from  the 
interior  out  to  the  dermal  surface,  meeting  the  latter  often  very  obliquely.  Main  fibers  are  frequently 
80  curved  that  through  a  part  of  their  course  they  lie  tangentially  in  the.walls  of  the  vestibular  spaces 
(course  of  the  fibers  is  best  seen  in  macerated  and  dried  skeletons).  They  are  cored  with  sand  pains 
and  sponge  spicules;  may  be  simple  and  abont  60  ^  in  thickness,  or  double  that  thickness,  and  with 
irregular  perforations  so  as  to  be  fascicular. 

a«Bill  CAC0S70VOIA  0.  Schmidt  (1BS8). 

Meshes  of  skeletal  network  large,  many  easily  distinguishable  with  unassisted  eye.  Main  and 
connecting  fibers  clearly  differentiated.  Dried  skeleton  less  elastic  and  more  brittle  than  ia  Ea»pongla; 
some  of  the  fibers,  at  any  rale,  thick  as  compared  with  Easpongia. 

Oacospongia  sponpalifonniB,  n,  sp. 

Station  6072,  one  specimen;  station  60T9,  one  specimen. 

Sponge  body  cylindrical,  somewhat  branching.  Diameter  5  to  7  mm.;  larger  specimen  250  mm. 
long.  Sponge  solid;  with  evident  subdermal  cavities  between  outer  ends  of  radiating  main  fibers. 
Surface  covered  with  small  conical  conuli  about  0.5  mm.  high,  and  1  to  2  mm.  apart;  in  places  arranged 
so  us  to  produce  vaguely  marked  longitudinal  ridges.  Small  oscula,  1  to  2  mm.  dlame^r,  distributed 
sparsely  over  surface.  Flagellated  chanibers  about  3fi  hy'i2fi,  with  distinct  canal iculi  leading  into  the 
efferent  canals,  quite  like  those  of  ri(«»»poiiff?a*ontari«  as  figureil  bySchuIze  (1879(1,  Taf.  xixvii,  (ig.  12). 
Consistency  rather  yielding;  rigidity  scarcely  great  enough  for  the  slender  sponge  body  to  stand  erect. 
Color;  one  specimen  dull  lilac,  color  faded  out  in  spots;  other  spe<;imen  colorless. 

.SJtet«ton.— There  are  main  longitudinal  fibers  80  to  120  /(  thick,  and  from  500  to  1.000  fi  apart, 
packed  thickly  with  sand  grains  and  some  spicule  fn^nients;  acutely  forking,  branches  terminating  in 
the  conuli.  Secondary  filters  extending  between  main  fibers,  and  between  their  branches,  have  a 
diameter  commonly  Itetween  20  and  40  fi;  mostly  without,  or  with  very  few  forei)^  inclusions,  although 
the  larger  ones  are  pretty  abundantly  coreil  with  inclusions  (sand  grains,  spicule  fragments).  Sec- 
ondary fibers  join  main  fibers  in  some  cases  by  an  expanded  base;  in  others  by  such  a  base  with  one 
or  more  perforation^;  in  others  again,  the  perforaliona  are  large  enough  to  divide  the  base  into  two  or 
three  distinct  roots.  Many  of  the  secondary  fibers  simple,  pa.-<sing  undividetl  from  main  fiber  to 
main  fiber;  others  branch,  forming  coarse,  irregular  networks,  with  a  mesh  frequently  about  400^ 
diameter,  variation  in  general  being  250  to  850  f- 

In  the  dermal  membrane  are  many  broken  an<l  entire  foreign  spicules,  also  sand  grains  and  fora- 
minifer  shells.  Conuli  round  termination  of  main  filers  parficularly  full  of  l>roken  spicules.  A  com- 
mensal al^,  apparently  identical  with  the  form  (kcillarin  tjmngelin;  discovered  by  S<^hulze  inSpongelia 
pnUeacenM  (Schuize,  18796,  p.  147;  Taf.  vui,  figs.  9, 10),  is  abundant  throughout  the  boily,  although  most 
abundant  in  the  peripheral  region. 

The  R[>ecies  in  habitus  resembles  Si>ongelia  elegam  Nardo  (Schmidt.  1862,  p.  28;  Taf.  iit,  fig.  6). 
Its  skeleton  is  very  similar  to  that  of  Carospmigin  venealiffra  Pol^jaeH  ( PoMjaeff,  1«84,  p.  69;  pi.  iv, 
fig.  2;  pi.  VI,  fig.  9) ;  and  this,  as  Pol^jaeff  has  {>oint«d  out,  is  essentially  SpougeHa-Mke.  The  peculiar 
cortical  cells  present  in   V.  reticidifrra  are  abjent  in  the  Porto  Rico  form. 
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a«Dill  STELOSPOKOOB  0.  Schmidt  (18T0). 

FibetB  of  the  skeletal  network  comparatively  stout;  diatinrt  radiating  bundles  {faacicular  fibers) 
tit/aye  developed,  in  which,  radial  main  fibers  and  ehurt  tmneverae  connectiveH  may  be  diatiof^uished. 

StelospoDgos  Bp. 

Station  T,  one  specimen. 

I  am  unable  more  exactly  to  identify  a  niaceratMl  j^keleton,  having  the  shape  of  a  flattened 
irregular  mass  210  by  70  ram.  with  a  thickness  of  20  to  40  mm.  I  append  the  following  deacription 
for  the  use  of  those  who  may  collect  in  the  Porto  Bico  tvaters: 

Body  eonsiata  of  trabeculie  and  plates  anastomosed  togelher  with  irregular  spacefl  between. 
Surface  in  places  ci>vered  with  conuli  1  to  2  mm.  high,  and  about  2  mm.  apart,  which  may  be  arranged 
in  rows;  and  which  insuch  regions  mayfuiieinoreorleeBCompletety  to  form  imperfect  ridges.  Between 
the  conuli  lie  the  closely  set  round  openings,  1  lo  2  mm,  in  diameter,  of  canals  ruuning  vertically  to 
surface.  Elsewhere  conuli  are  absent;  and  here  are  found  closely  set  osctila  about  2  mm.  diameter,  the 
bounding  wall  of  each  osculum  being  a  short  tubular  projection  about  I  to  2  mm.  high.  Transitional 
stages  between  these  two  conditions  are  found,  from  a  consideration  of  which  it  becomes  plain  that 
the  tubular  oscular  projections  are  furnieil  by  a  fusion  of  conuli. 

In  still  other  regions,  in  place  of  the  conuli  or  oscular  projections,  the  surface  may  exhibit  grooves 
1  to  2  mm.  wide  and  deep,  sometimes  meeandrlfonn.  Such  groove*!  are  here  and  there  intperfectly 
covered  over  by  a  few  fibers.  On  the  bottom  of  the  groove  the  round  openings  of  canals  may  be  seen, 
or  the  groove  appears  as  the  oblique  superficial  continuation  of  an  oscular  aperture. 

Conuli  are  the  extensions  of  the  fascicular  libers.  Wall  of  oscular  tube  made  up  of  closely  set 
fascicular  fibers  with  looser  network  between.  A  very  loo^e  open  network  of  fibers,  with  meshes 
plainly  visible  to  the  eye  {up  to  1  mm.  diameter)  extends  superficially  between  the  conuli  or  oscular 
projections.  The  fascicles  include  radial,  more  or  less  parallel,  fibers  about  50  fi  thick,  some  of  which 
(sometimes  one,  sometimes  more)  are  cored  with  spicule  fragments,  sand  grains,  and  foraminifer  shells. 
Between  these  run  short,  simple  connecting  fibers,  often  about  20  /i  thick,  commonly  giving  rise  to  a 
scslariform  arrangement.  Skeletal  network  of  interior  with  irregularly  polygonal  meshes;  diameter 
of  fiber  commonly  40  to  50  ;j.  Foreign  inclusions  found  only  in  the  radial  fibers  of  the  fascicles. 
Consistency,  tor  a  homy  sponge,  hard  and  rigid.    Color  of  skeleton,  light  brown. 

0«nni  EIRCIinA  Hardo  (1834). 

Skeletal  reticulum  in  general  coarue,  meshes  0.5  to  3  mm.  wide;  tratrtti  of  finer  reticulation  may 
1m!  developed.  More  or  le^(S  fatn-ii'ular  radial  (main)  libera  always  present;  and  purta  of  internal 
network  may  also  become  fascicular.  Fascicular  fibers  vary  from  a  nearly  simple  condition,  in  which 
the  homy  mass  of  the  fiber  exhibits  scattere<l  mesli-like  i>erf orations,  to  a  state  in  which  the 
perforations  are  so  numerous  and  largo  as  to  give  the  fiber  the  character  of  a  bundle.  Filaments 
present  in  the  parenchyma. 

Hircinia  acuta  (Duchassaing  et  Michelotti)  Hyatt 


PolyllUTf  atuta.  Duchansatnit  el  Mlrhflotli,  ItM,  p.  Ti.  pi.  ini,  Hr.  S. 
mrcmfitaeula.  Hyult,  1877,  p.  5IK,  pi.  xv.  flpi  20,  21;  pi.  KVii  dg.a. 

Station?,  two  specimens. 

Smaller  specimen  massive,  irregular,  about  50  mm,  high;  with  one  osculum,  2  by  3  mm.,  on  the 
upper  surface  at  apex  of  niunileil  prolulH> ranee;  four  smaller  oscula  fiush  with  tlie  surface  on  one  dde. 
Larger  specimen  also  massive,  100  mm.  high  with  transverse  diameter  of  50  mm, ;  two  oscula  about 
3  mm.  diameter  at  apex  of  trun<»te<l  conical  protuberances  on  upper  surface;  one  sumller  osculum  at 
apex  of  fistular  protuberance  on  up|)er  surface.  From  the  bases  of  the  prominent  conuli  radiate  lines, 
.  the  most  conspicuous  of  which  are  ridges  which  pass  from  conulus  lo  i«nulus,  thus  dividing  the 
surface  up  into  a  system  of  polygonal  depreiwed  areas,  diameter  of  which  may  be  as  great  as  20  mm. 
(Hyatt).  Id  the  Porto  Rico  K))ecimens  conuli  are  about  2  mm,  high,  4  to  6  mm.  apart;  frequently 
divided,  as  Duchassaing  et  Michelotti  state,  at  the  summit  into  two  or  three  very  small  projections, 
each  of  which  marks  the  termination  of  one  of  the  riiigcs  se|«rating  the  surface  area".  Dermal  mem- 
brane very  tough.     Subdennal  cavities,  often  alMJut  2  mm.  diameter,  fairly  abunilant;  in  plains  so 
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extensively  developed  aa  widely  to  separate  the  dermal  membrane  from  underlying  tisme  except  in 
iiumediate  neighborhood  of  skeletal  pillars  supporting  the  conuli.  In  the  interior,  canals  1  to  2  mm. 
diameter  are  abundant.  On  the  Burfa(«  are  several  sniall  funne1-8hs)>ed  depressions,  leading  into 
tnbular  holes  occupied  by  messmates.  Color:  surface  light  gray;  interior  about  the  same;  sandy  fiber 
brown*;  homy  matter  itself  amber.     Uving  sponge,  according  to  DuchassaingetMichelotti,  is  blaekish. 

On  one  and  the  same  speHiiien  surface  in  places  is  porous  to  the  eye,  in  places  non-porons.  In  the 
non-ponius  areas  sand  grains  and  bite  of  spicules  are  uniformly  distributed  through  the  dermal  mem- 
brane, there  being  no  reticular  arrangement  and  no  visible  pores.  In  the  porous  regions  the  sand 
grains  and  bits  of  spicules  present  in  the  dermal  membrane  are  arranged  so  as  to  form  a  reticulum, 
with  more  or  less  rounded  meshes  having  a  diameter  of  about  100  /i,  the  intervening  sand  cords  them- 
selves having  a  diameter  of  about  50  ^.  The  dermal  membrane  in  each  mesh  is,  as  a  rule,  perforated 
by  pores,  of  which  there  may  only  be  one,'more  often  several,  up  to  nine;  diameter  of  pores  40  to  80  ^(. 
Porous  and  non-porous  regions  fade  gr^ually  into  ea<:h  other.  Moreover,  in  the  non-porous  regions 
stntlcrcd  liere  and  there,  in  places  in  some  abundance,  are  small  more  or  less  well  defined  circular 
areas  approaching  the  HiKe  of  the  reticular  pore  areas.  The  dermal  membrane  occupying  such  areas 
is  without  pores  and  without  sand  grains,  the  arrangement  of  the  latter  round  margin  of  area  suggest- 
ing that  such  areas  are  spots  from  which  the  sand  grains  are  withdrawing  to  liecome  concentrated  in 
buids  as  in  the  reticular  region.  The  facts  in  general  'suggest  that  the  pores  and  reticular  arrange- 
ment of  the  sand  grains  may  appear  and  disappear. 

Skeleton. — In  the  inner  porUon  of  the  sponge  the  skeleton  consists  of  a  coarse  irregular  network, 
main  threads  of  which  are  irr^ilarly  disposed  fascicular  fibers  with  diameter  400  to  700  ft.  Between 
the  fascicles  extends  a  very  loose  reticulum  with  meshes  from  about  500  to  1,200  fi  diameter,  formed 
by  fibers  fre<)uently  about  80  H  thick  in  the  middle,  which  are  usually  simple,  but  which  in  vicinity  of 
the  nodes  may  widen  out  and  Itecome  fascicular.  Extensive  areas,  sometimes  3  mm.  in  diameter,  are 
here  and  there  left  unoccupied  by  the  skeleton.  The  distinction  between  main  foscicular  fibers  and 
the  intervening  comparatively  simple  network  can  not  always  be  made  out;  in  places  network  can 
on'y  be  describc<t  as  irregular  and  consisting  of  filers  which  arc  simple  or  more  or  less  fascicular. 

From  this  inner  skeleton  strong  fascicular  fibers,  0.5  to  1  mm.  diameter,  ra<liate  outward  and 
upward,  terminating  in  the  conuli.  Near  its  peripheral  end  the  fascicular  fiber  narrows,  becoming 
denser,  and  runs  out  to  a  point  The  tracts  of  tissue  between  the  radiating  bundles,  which  are  in  the 
neighborhood  of  10  mm.  long  and  3  to  4  mm.  apart,  are  unoccupied  by  fibrous  skeleton,  except  in  the 
cases  (which  do  not  seem  to  be  common)  where  a  connecting  fiber  extends  between  the  radiating 
bundles.  Such  connecting  fibent  as  I  have  seen  vary  in  diameter  from  S5  to  170  /i,  and  are  simple  except 
at  tlie  ends,  where  they  become  fascicular. 

Meehes  of  fascicular  fibers  (l)oth  internal  and  radiating  fibers),  and  the  individual  fibers  of  the 
bundle,  vary  greatly  in  size.  Meshes,  which  frequently  are  elongated  in  the  direction  of  the  fiber,  may 
in  places  api>car  as  mere  rounded  perforations,  frequently  100  to  200 /<  in  diameter,  in  a  continuous 
mass  of  homy  matter.  Elsewhere  the  structure  is  much  more  open,  but  with  large  and  small  meshes 
in  close  neigh1>orhood,  minthcsmeasuringin  typical  cases  850  by  170 /i,  SOO  by  300//,  180  by  IgO/i.  The 
individual  fibers  freijuently  have  a  diameter  of  about  50  ;<,  but  vary  between  20  and  100 .u. 

t^and  grains,  together  with  broken  jiieces  of  spicules  and  some  foraminifer  shells,  are  present 
and  usually  abundant  in  all  the  fibers  of  the  skeleton,  both  the  individual  fibers  of  the  fascicles  and 
the  separate  simple  fibers.  Similar  foreign  particles  unassix'ialeil  with  horny  matter  are  scattere«l 
freely  through  the  parenchyma,  and  are  abundant  in  the  tleniial  membrane  and  tissue  directly 
l>eneath  it,  forming  a  layer  from  about  40  to  120 /<  thick.  Throughout  the  sponge  iKxIy  the  charac- 
teristic "filaments"  are  excee<liiigly  abundant,  in  many  plai'es  exhibiting  an  arrangement  in  bundles. 
Filaments  an>  without  spots;  diameter  in  the  middle  region  alwutfl^i;  terminal  enlargement  about 
8/1  wide. 

Bircinia  variabilia  F.  E.  Schnlze. 

13,Taf,  1,  figB.  1-5;  Ta[.][l,  fig.l;  Taf.iv,  flgs.l-lS. 
'.  pl.M,  fifW.ll-H. 

Station  G079,  two  s[>ecimens. 

Shape  ver>'  variable  in  the  species.    One  of  the  Porto  Ric< 
attacliHl   by  whole  umler  surface  to  a  Ui)i}iin^imgm  hileeliiinliii,   li 
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with  no  evident  oscula.  Other  specimen  very  irregular  in  shape,  partly  inerueWng  on  shells,  also 
aseociated  with  Hipptapongia  inlealinalit;  about  90  mm.  long,  with  great«4  width  of  50  mm.;  with 
several  very  sinalt  oscula,  itnd  one  oaculum  3  mm.  diameter.  According  (o  Lendenfeld,  the  osciila  arc 
"always  large  and  conspiruous."  Pores  uniformly  distributetl.  Conuli  I  to  2  mm.  high,  1  to  3  mm. 
apart,  and  rather  blunt.  Subdermal  cavitiee  ejctennve,  havings  the  character  of  tangentisUy  disposed 
canals.  Filaments  abundant,  and  about  6  /<  thick  in  the  middle.  Color:  exterior,  a  rather  light 
reddish  purple;  grayish  inside. 

SkeleU>n. — Main  fibers  about  200  /i  thick,  and  1  to  2  mm.  apart,  radiate  from  interior.  These 
fibers  for  the  most  part  simple,  here  and  there  l)ccomiQg  fascicular;  cored  with  sand  grains  and 
spicule  fragments.  Similar  foreign  particles  are  found  sparsely  distributed  in  the  connecting  fibers. 
Lendenfeld  says:  "The  connecting  libera  are  generally  slightly  branched,  and  are  attached  to  the  main 
fibers  by  two  or  more  roots.  The  connecting  fibere  on  an  average  are  50  /i  thick.  The  laiitcr  meshes 
are  about  1  mm.  wide  and  irregularly  polygonal."  This  description  ot  the  connecting  fibers  applies 
to  parts  of  the  Porto  Rico  flpeeimens;  but  a  commoner  comlition  is  one  in  which  the  connecting 
fibers  form  a  reticulum  with  meshes  300  to  500  ft  in  diameter. 

Bircinia  fcBtida  (O.  Schmidt)  F.  F.  Schulze  var.  cuapidata,  n.  var. 

SareatngvtSicti'hit,  O.  SchmMl,  WR,  p.  36, 

mKttiiaJaUda,  F. E. Schiilw.  1879 f,  p,29.Taf.  n.ag.i;  Tb[.  in,  flgg.2.8. 

Hirciniajatidn.  LgnAenle\A.\ffa,'p-f>n. 

Station  6079,  one  specimen. 

Variety  differs  from  Mediterranean  type  in  having  very  small,  sharp  conuli;  in  absence  of  a 
differentiated  axial  fiber  in  the  main  bundles;  in  abundance  of  foreign  bodies  with  which  the  fibers 
in  general  are  cored;  in  greater  diameter  of  the  filaments. 

Sponge  mawive,  amorphous,  about  80  mm.  high.  Conuli  about  1  mm.  high,  conical,  and  2  to  3 
mm.  apart.  Several  rounded  oscula  over  upper  end  and  over  dark  surface  (see  below),  one  4  mm. 
diameter,  othera  1.5  to  2  mm.  diameter.  Filaments  very  abundant,  0  to  S  /i  thick  in  middle.  Color, 
blackish -brown  above  and  on  one  surface;  basal  portion,  which  is  somewhat  peduncular,  an<l  lower 
|iart  of  other  surface,  much  lixhter. 

SkcUtoii. — Main  fibers  radiating  and  projecting  into  conuli,  densely  (i.  e.,  meshes  small]  fascicular; 
a1x>nt  0.5  mm.  thick  and  1 .5  to  2  mm.  apart;  iiidividual  fibers  often  aliout  50  ti,  cored  abundantly  with 
sand  grains,  spicule  fragments,  and  foraminifer  shells.  Connecting  fibers  freely  cored  with  sand 
grains  and  some  spicules,  commonly  about  40 /<  thick; /orniinj? /«inf-iite  retimthi  in  the  plane  in  which 
the  main  fibers  lie  (Schulze's  figures,  2,  8,  Taf.  iii,  are  characteristic).  These  band-like  reticula  in 
the  Porto  Rico  spet^imen  vary  in  railial  length  from  0.5  mm.  to  alM>ut3mm.;  meahea  fine.  Between 
suc<:e8sive  band-like  reticula,  large  rounded  meshes  1 .5  to  2  mm.  diameter,  occupy  the  space  separating 
t!ie  main  filers.  Such  meshes  frequently  much  longer  in  a  radial  direction  than  wide;  radial  diameter 
up  to  abiiut  4  mm.     Connecting  fibers  just  l>elow  dermal  membrane,  simple  or  only  slightly  reticular. 

Family  APLYS1NTD.€  Vosmaer. 

i^keletal  fibeni  without  inclusions  Hn<l  with  thick  and  conspicuous  axial  core.  Flagellated  cham- 
bers small. 

Oenni  AfLTBIKA  Hardo  (1834). 

"SjKjngidie  with  small  ciliateil  chamliers  0.025-0.036  ram.  wide,  and  a  skeleton  composed  of  a 
loose  network  of  pithed  fibers,  which  are  not  clearly  distinguished  into  main  and  connecting  fibers. 
The  surface  is  (^jnulatetl  and  not  protecleil  by  a  stout  sand  cortex."     (Lendenfeld). 

Aplyvina  flagellifonms  (Carter)  IjendenfeUI. 

HiTCiniafiageBifanait,  Carter.  18S6,  p.  37S. 
Aplytlaapagtilifn'rmif,  Lendenfeld,  Vtfi.  p  41-2. 

Station  6079,  two  specimens. 

Body  cylindrical,  branching;  diameter  5  to  7  mm.;  length  of  longest  specimen  100  mm.  Con- 
sistency firm,  but  not  hard.  Color,  a  dull  dark  red.  "The  surfai'c  is  uneven  or  slightly  undulating, 
and  covercci  with  very  small  connii  0.3  mm.  high,  which  are  about  1.2  mm.  apart.  In  the  spei'imens 
with  mure  slender  branchee  the  conuli  are  smaller  and  closer  together  than  in  the  stout«r  speciuiena. 
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The  osciila  are  1  to  2  imii.  wiilc,  wattprt^  or  arrati([e<l  more  or  less  repilarly  in  longilndinal  rowa." 
(I>eiiile]ifel(l. )  l^ii<knfi;l(l's  speciini^nH  nieasnreil  8  to  \o  iiitn.  dianieler,  ami  reai-)K>d  a  length  of 
700  mm. 

Siflelott. — Skeleton  is  a  uniform  rcticiiluni,  Mi^h  )x>lysonal,  sometimes  oval,  axes  atiout  equal  or 
unequal;  iliameter  600  <(  to  1.2  mm.  Fiber  about  100  to  120  i'  thifk;  core  commonly  0  3  of  entire 
thicknews,  though  frequently  greater  or  less.  Fiber  bright  amber.  Macerated  skeleton  raodenitely 
compact  and  lirm,  thou)i;h  coinprcssible  and  elastic. 

Carter  (I.e., p. 373)  Bays,  skeleton  ineliides  sand-eored  main  fibers  ending  m  conuli  on  surface, 
and  transparent  lateral  libers  "  interunit.ing  the  sand-cored  tllamentfl."  No  such  distinction  exiats  in 
my  specimens,  which  I  might,  therefore,  conclude  are  not  to  be  identified  with  Carter's  Von  Jjcn- 
denfeld,  however,  who  has  examined  Carter's  type  specimen,  does  not  mention  this  distinction  in  liis 
diagnosis. 

Aplysina  fla^elliformia  (Carter)  Lendenfeld  var.  anomala,  n.  var. 

t  Luffaria  Mueiformit.  Ducha.-«alne  et  Mir'hclnttl.  ISM.  p.  60,  pi.  x,f1g.2. 

Station  6079,  one  specimen. 

Specimen  consists  of  two  vaee-like  tubes  united  basally,  60  by  50  mm.  and  70  by  40  mm.,  respec- 
tively, the  narrower  tube  tapering  below.  Cavity  in  eacli  tul>e.  about  10  mm.  diameter,  extending 
□early  the  length  of  the  tube;  opening  above  by  large  terminal  aperture,  which  ia  eurrouuded  in  one 
case  by  a  Hm  of  smooth  membrane.  A  few  small  oecula  about  1  mm.  diameter  are  scattered  over 
surface.  Surface  extremely  uneven,  produced  into  gomewhat  meandering  rounded  ridges  or  rounded 
outgroaliis,  5  to  7  mm.  wide  and  about  aa  high,  with  depresHJoiw  bet«een.  The  depres^ons  are  com- 
monly a  little  wider  than  the  separating  ridges.  At  several  points  on  the  sponge  surface,  the  ridgea 
project  a.-!  free  subcyllndrical  processes,  up  to  20  mm.  long.  Such  processes  are  In  no  wise  different 
from  short  portions  of  the  body  in  the  elongated  (typical)  form:*  of  this  species.  C'Onsistency  firni, 
rather  fleshy  above,  hard  below.    Color,  dull  reti. 

The  surface  in  its  finer  character  (alike  on  and  l>etween  the  above-mentioned  ri<^^)  Is  inter- 
mediate lietweeii  the  type  and  my  var.  Tttgomi.  In  places,  especially  in  the  more  (ieshy  portions,  the 
conull  are  no  higher  than  in  Lendenfeld's  type  specimens;  and  the  ridges  caused  by  the  most  auper- 
DHat,  tangentlally  lyii^,  skeletal  fibers  are  so  slightly  <leveloped  that  the  latter  part  of  Lenilenfuld's 
description,  "surface  is  uneven  or  slightly  undulating,"  applleH  very  well.  Over  most  of  the  surface 
the  conull,  which  are  sharp,  are  0.5  mm,  or  soinetbiiig  over  in  height,  and  abi)ut  1,5  tnin,  apart,  the 
connecting  ridges  being  feebly  ileveloped.  In  places  the  surface  Hdges  connecting  the  conuli  are 
higher  than  elsewhere,  an<I  ^'llarp-ed^l.  Such  ridges  may  ap|)ear  as  short,  independent,  meander- 
ing structures;  or  they  may  interi^Hit,  the  furrows  Iwtween  the  ridj.'es  thus  becoming  converted  into 
separate,  di'iireswed,  polygiinal  ariMs.  In  the  latter  case  the  surface  ai^u ires  a  hoiieycombe<l  appear- 
ance; thecell-lihe  areas  having  a  <liame1er  of  l.-i  to  2  mm.,  with  a  depth  of  aliont  I  mm. 

Skelrlon. — .Skeleton  in  color  and  texture  is  like  that  of  the  type;  averajce  diameterof  the  mesh 
being  somewhat  higher,  ineslu's  af  large  as  700  hy  1,500  fi  <H'i'iirring,  fiber  diameter  120  to  140  /i, 
with  core  0.1  to  0.15  total  thickness. 

This  tubular  variety  is  closer  to'var.  rugona  than  to  the  s[>ecimeii8  which  I  have  assigned  to  the 
type.  So  close  is  the  resemblance  to  var.  Tugiun,  that  if  oneof  the  projecting  siilicylindrical  processes 
had  l>een  found  as  a  fraginenl,  I  should  nndouhtedly  have  assigned  it  to  this  variety. 

Aplysina  flagelliformia  (Carter)  I«ndenfeld  var.  ruffosa,  n.  var. 

Station  6076,  one  spi-ciiiien;  Station  6079,  seven  specimens. 

Body  lylindrical,  liramhing;  iliameter  10  to  16  mm.;  greatest  length  400  mm.  Color,  reddish 
brown  to  purple.  S[>i>nge  hard.  Skeleton  a  uniform  retieiilum.  Skeletal  filler  bright  amber;  diame- 
ter conn  n<  inly  120  to  1S0«(,  with  a  pith  from  0.2  to  0.3  whole  thickness;  pith  occasionally  occu|iying 
scarcely  more  than  0.1  wboli'  llii<-kiie;w.  Diameter  of  the  polygonal,  often  rounded  or  oval  mesh, 
commonly  750  to  l,.')00  ii;  one  axis  of  inesli  usually  longer  than  the  other. 

Over  the  surfa<-<-  smalt  owcula  t  to  3  nun.  diameter  are  scattered,  in  some  cases  forming  longi- 
tudinal rows.  Surface  here  and  tliere  approai;hea  condition  found  in  the  type.  In  general  tlie  sur- 
face is  characterized  l>y  tlie  development  of  sharp  ridges  connecting  tlie  conuli.  The  ridges  may,  as 
in  var.  mi'niuiUi,  ap]iear  as  inde[>etident  meaniiering  structures.  More  commonly  they  intersect, 
giving  rise  to  the  honey  coin  Ited  surface  already  described  as  occasionally  fouDil  in 
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Aplyaina  fenestrata  Carter. 

SpoaglafenalTata,  Dnchantlng  et  MIcbcloltl,  18U.  p.  W,  pi,  ill,  flg.  T. 
AlityslKaJtvetlrata.  Caricr.  1882.  p.  272. 

Station  6079,  one  specimen. 

Carter  describee  the  epecies  as  "  massive,  sessile,  lobate,  hollow,"  with  "venta  lai^,  on  the  pmiii- 
inent'i>art8  of  the  body."  In  tiie  fifeiire  Riven  li)'  Diieha.>eiaini(  et  Slicheliitti,  thi^  large  apertures  are 
repreHenU<d  on  the  apices  of  mamroillary  Io1>cp.  The  Portt)  Ri<-o  Hpecimen  iH  an  irregular  maae,  160 
mm.  long,  with  an  average  thiekmwd  of  .W  mm.,  and  apiiarentiy  without  a  siiriat-e  of  attachment. 
It  may  have  been  held  in  |)Ia<s;  hy  a  bmncliing  coral,  or  wiiiiethiiijf  of  that  sort.  The  mam  \»  exca- 
vated by  lai^  coniavitteS,  some  of  which  extend  entirely  throiigli  the  body.  It  is  thus  im)>erfectly 
and  very  irregularly  divided  into  lol)es.  At  one  end  is  a  rounded  a|iertiire,  18  mm.  <liameter,  leading 
inti)  a  uloaca-like  depreaeion  'Ah  mm.  deep,  having  a  smooth  inner  wall.  At  the  opposite  end  is  a 
similar  but  smaller  aperture,  leading  Into  a  Hhallower  depression.  These  ajiertures  probably  corre- 
spond to  the  "venta"  of  Carter's  spe<'imenM.  Sponge  body  itself  is  solid,  and  wltii  no  discoverable 
tnieoecula.     Color:  surface  blaek,  purplish-brown  where  water-worn;  interior,  olive-brown. 

Surface  is  divided  Into  polygonal  concave  areas,  havingan  average  diameter  of  alwut5mm.  Such 
areas  sometimes  shallow,  mostly  deep;  sometimes  regularly  5  or  G  sided;  again  rounded  or  irregular, 
often  owing  to  con  Hue  nee.  (Figure  given  l>y  Duchassaing  et  Michelotti  is  schematic, )  Deruial  mem- 
brane lining  concavities,  shining.  Where  the  »«n«ive  areas  are  deep,  the  separating  ridges  become 
thin  walls  (as  in  the  description  of  D.  et  M.).  From  the  sharp  e<iges  of  the  bounding  ridgee,  skeletal 
fll>ers  may  protrude,  occasionally  to  such  an  extent  that  the  lamellar  structure  of  Uie  skeleton  is 
shown. 

Dennal  membrane  over  almost  entire  surface,  quite  smooth  and  without  pores.  Here  and  there 
a  tract  is  found  with  a  few  pores,  and  in  which  the  reticulate  condition  exhibited  by  the  ilennal  mem- 
brane of  many  homy  sponges  (.4;i/yfliii<i/ruji/i)i  for  example)  is  imjierfectly  developed. 

.Sfceteton.^^keletal  fibers  form  strong  reticulate  lamellie,  extending'  directly  inward  from  Ixiund- 
ing  edges  of  the  surface  areas.  These  lamella!  meet  one  another  at  about  a  right  angle.  Skeleton  is 
thus  given  a  honeycomb-like  character;  the  outer  open  end  of  each  "cell"  of  the  honeycomb 
enibraeing  one  of  the  surface  areas.  In  each  lamella  the  meshes  are  squarish,  or  polygonal,  and  I  to 
2  mm.  diameter.  Fiber  alx>ut  200  v  thick,  of  deep  amber  color;  core  0.3  to  0.5  whole  thickness,  and 
distinct  (indistinct,  as  given  by  Carter).    Sand  grains  sparsely  scattered  in  parenchyma. 

There  seems  to  be  no  doubt  that  the  Porto  Rico  spoirinien  belongs  to  the  same  sjveciee  as  the 
sponges  descritted  by  Charter  nnder  A.  feiietlrata.  Von  I.,endenfeld,  however  (I88fl,  p.  413),  lists  this 
species  as  a  synonym  of  .1.  archtrt,  although  the  two  are  very  illfferent. 

Aplyaiua  flragilU,  n.  sp. 

Station  6097,  one  specimen. 

Sponge  incrustingon  coral,  becoming  massive  at  one  end.  Greatest  length,  80  mm,;  thickness, 
5  to  15  mm.  Color:  surface  dark  violet,  almost  black;  redtlish  violet  inside.  Low  conuli  in  neighbor- 
luK>d  of  1  mm.  high,  scattered  over  surtHce,  usually  3  to  4  mm.  iipart,  in  places  nearly  disappearing. 
Surface  reticulate  except  at  extreme  e<lge  of  specimen,  wliere  it  is  smooth.  Reticulate  character  Is 
(^used  by  a  network  of  low  solid  ridges,  85  to  170 /( thick,  including  depressed  areas  about  1  mm. 
diameter,  which  are,  however,  more  .or  leas  sulxliviiieil  by  lower  and  narrower  ridges.  In  eairh 
depressed  area  there  is  a  considerable  number  of  pores,  12  to  30  /(  diameter,  o|>ening  into  sulxlerinal 
cavities.  No  lai^  oscula  to  be  seen.  A  few  ainall  round  apertures  (oscula?),  0.5  mm.  or  leas  in 
diameter,  are  scattereil  over  surface. 

Subdermal  cavities  numerous  and  fairly  extensive.  Canals  of  interior  numerous  and  large.  In 
outer  layer  of  edosome  are  crowdeil  granular  cells  giving  color  to  surface.  Remaining  ectoaome 
lighter  in  color,  containing  numerous  line  spindle  or  brancheil  cells  in  a  clear  ground  substance.  A 
similar  light-colored  tissue  is  abundant  round  some  of  the  larger  canals. 

,Vte/c/on.  ^Skeletal  fibers  form  reticulate  lamella?,  lying  vertical  to  surface  and  meeting  one  another 
alxiut  at  right  angles,  so  as  to  pro<hice  a  honeycomWike  ^mclure.  From  outeredge  of  lamcllre  single 
Iil>er8  extend  radially  int«>  conuli.     Diameter  of  the  "lell"  (oniinl  by  lamellie,  alwnt  4  nm>.     The 
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laraellif  themaelvea  rather  vaguely  ik-velopeil  (as  compared  with  A.  fenestrata),  owing  to  fact  that  the 
meehea  are  not  uniforin  in  sis*,  often  im^lar  and  largt?;  diameter  of  meah  frequently  2  mm.,  or  even 
lai^r.  Skeletal  fiber  light  brown  to  dark  reddish-brown,  fragile;  100  to  250 /i  thick;  core,  0.8  to  0.9 
whole  thickness.     San<l  grains  and  foreign  spiculea  scattered  in  parenchyma,  eepecialty  in  basal  part. 

Aplysiua  hirsuta  (Hyatt)  LenilenfelU. 

Veronyia  hiffuin,  Hyatt^  ISTS,  p.  103. 

Vetimgia  hlrmla.  Polfjiien.  IHM,  p.  TO.  pi.  10,  Hgn.  1,  2.  S. 

Aylytina  Mrmlit.  Lendeolelcl.  1R89.  p.  41&. 

Station  6079,  one  siH^ci-nen, 

Sponge  consists  of  two  cylindrical  tubes,  40  mm.  and  60  mm.,  respectively,  in  diameter,  fuseil 
throi^hout  their  course  fio  aa  to  produce  a  roughly  cylindrical,  somewhat  flattened  maaa,  320  by 
100  mm.  Basal  iturtace  of  ma«s  flat,  nlightly  smaller  than  the  likewise  flattened  upper  end.  A  very 
large  oeculum,  narrowed  in  one  diameter,  at  up|>er  end  of  each  tube.  Small  oscula,  2  to  3  mm. 
diameter,  abundant  on  lateral  walls.    Thickne«u  of  tube  wall  (airly  uniform,  ahoul  13  mm. 

SfKinge  rather  fleshy  and  compressible.  Surface  very  uneven,  elevated  here,  depressed  there; 
marked  by  sharp,  more  or  leas  meandering  ridges,  or  by  separate  conuli,  l»th  about  1  mm.  high. 
Intervening,  smooth,  depressed  areas,  2  to  3  mm.  wide,  may  be  polygonal,  or  may  not  be  so  definitely 
clrcnmscribed,  in  which  case  they  ap))ear  as  vaguely  marked  furrows. 

Skeleton. — Skeleton  a  uniform  reticulum.  FilNraboutlOO/J  diameter;  pith  one-third  whole  thick- 
ness. Mexh  polygonal  or  irrej^ular,  1.5  to  3  mm.  wide.  Skeletal  fibers,  protruding  from  the  conuli 
and  surface  ridges,  unite  to  form  an  e)[tra-sui>erticial  network,  having  an  average  thickness  of  5  mm., 
in  ]ilaces  twice  that  thickness.  Beneuth  this  network  the  dennal  membrane  is  intact.  A  similar  but 
much  thinner  extra-su|)erficial  growth  is  found,  in  patches,  on  inner  walls  of  the  tubes.  Macerated 
skeleton  very  compressible;  loose. 

Von  Lendenfeld  says  "Bjjonge  rose  color.  The  skeleton  is  dark  brown."  The  Porto  Rico  speci- 
men is  purjdiHh,  showing  a  lighter  olive  tint  in  the  hollows.  Color  of  tilx^r  in  the  interior  is  a  bright 
amber;  eittra-superiidal  fiber  is  light  brown. 

OanM  DBHDBOSPOKOIA  Hjatt  (1B76). 

Skeleton  n)uipo»e<l  of  dendritic  fil)ers,  which  may  biiusIouujuh  to  a  slight  extent,  but  do  not  form 
a  reticulum,  as  in  Aplyfinii. 

Z>endroapoiigiti  craaaa  Hyatt. 

Dmilnitpongia  rraan.  Hjnlt.  U7b.  p.  101.  pi.  13.  tlR>.  1.  2. 1. 
Ai-lipilna  rmjwn,  Lundenfeld,  IWW,  p.  Jaa.  pi,  .15,  ag.  3,  pi.  3(i.  tin,  7, 

Station  6079,  tliree  spei-imens;  station  7,  one  specimen. 

WjOTnge  irregularly  lottate,  IoIm*  ma^ive;  in  some  cases  attached  to  coral,  then  passing  at  the  base 
into  incrusting  con<Utiun.  Porto  Kico  siieciniens  havegreat^^t  length  of  100  to  120  mm,  Surface  cov- 
ered with  low,  sharji  cimuli,  often  about  5  mm.  apart;  skeletal  HI>erB  frequently  projecting  from  conuli. 
Color:  Surface  ilark  violet,  almost  black;  inti'Vinr  dark  violet,  appearing  reddish  in  sections. 

])enna!  meml>raue  over  nearly  entire  surfai-e,  smooth,  shining,  and  without  pores.  Here  and 
then'  are  tracts  in  which  surfa<-e  is  reticulate.  Ketitrulati^  ap|)earani'e  is  caused  by  a  network  of  low,  flat, 
solid  ridges  ulxxit  1-10  fi  wide,  which  inclose  dppre»«Hl  pure  areas  aUiut  2110  by  160 /(.  Pores  of  each 
area  considerable  in  numl>er  (15  in  a  typical  lase),  12  to  20  /i  in  diameter,  o]>euing  inte  subdermal 
caviticH.  In  spots  tlie  reticulate  condition  of  surface  i:>  distinct,  but  the  {lores  are  abi>ent.  In  other 
l>laces  tlie  reticulate  conilition  is  im|ierfectlydeveloi>ed.  The  varying  character  of  the  surface  suggests 
that  not  only  do  the  pores  ap|>ejir  anil  disappear,  but  that  with  them  possibly  comes  and  goes  the 
reticulate  arrangement.  Minute  ft|)erturee  (oscula7),  about  0.5  mm.  diameter,  scattered  over  surface 
in  some  abun<lancc.     An  occasional  osculum,  2  to  3  mm.  diameter,  is  also  found. 

Ectosome  densely  <'rowded  with  spindle-shaped  cells;  light  In  i-olnr.  Similar  ti.isue  extends  into 
interior,  especially  almiHlant  roun<l  lai^r  canals.  Sul>dermal  cavities  arc  found  here  and  there,  but  In 
general  their  ])lace  is  taken  by  small  canals  in  the  ectosome.  Flagellated  chambers  in  one  of  my 
specimens  measures  'A'2  by  24  /(. 

-Slv/c/Ni,.— The  ilcndritic  BIhts  comjKning  the  skeleton  may  aiiastonnw-  lo  some  extent,  without, 
however,  pn«in(-ing  a  reliciiluiu;  :dlhr>u);h  nii  mi'iisional  s.|iiarisli  uicsh,  almut  2  mm-  uiameter,  may 
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be  formed.     Diameter  of  fiber,  for  the  most  part,  about  500  //;  core  0.6  to  0.8  whole  thicknen.     Sand 
grains  scattered  H|)ftr9ely,  more  abundantly  in  places,  through  parenrhyma. 

The  jjeculiar  charai'ter  of  the  Hkeleton  marks  iM  Dinulro»p<m!/ia  from  (he  species  ot.^pi^ina.  The 
interesting  similarity  l)et\veeti  Dendronpongia  and  the  Aplygillulie  has  been  pointed  out  by  Von 
Leiulenfeld  (IS8»,  p,  424). 

Family  SPONGELIO^  F.  E.  Schulze. 

Flagellated  chambers  open  directly,  by  means  of  a  wide  mouth,  into  exhalent  lavitiea.  Skeletal 
filxir  with  thin  axial  core.     Fil)ern  in  general  cored  with  foreign  inclusions. 

Oenai  SFOITOELU  nardo  (18S4). 

Flagcllateil  chambers  large  and  sac-shaped.  Skeletal  Abers  form  an  irregular  reticulum.  Main 
Gbers  abundantly  rnre<l  with  inclusions;  connectives  also  so  corc<l,  or  more  or  less  free  from  indosians. 

Spon^lin  palleacens  (O.  SiJimidtj  subsp.  &agilia  var.  ramosa,  F.  E.  Schulse. 


Sponfle((npoJ(«™K*.  CSi-hmiilMSra,  p,30.Tftf.Tii,flg.S. 
I^Hffetin  paUeiceiii  laiinp.  Jragili' \nt.  ramnta,  F.  E.Srhi 
.^imgeliapaUriiefni,  PolOiBCff,  lHB4.p.<2.pl.iTi,ng.  1. 
apmgeUafragilit  var.  inegvtariA.  Lendeiifcld,  1889,  p.  602, 


pl.S7,ng.l( 


One  specimen,  "oS  Punta  de  llclones," 

Sponge  consistfl  of  several  upright,  digitate  (some  cylindrical,  some  flattened)  lobes,  united  at  the 
base  and  here  and  there  fused  laterally.  Total  height  of  moss,  60  uim.;  greatest  width,  50  mm. 
Diameter  of  lobes,  5  to  15  mm.  Ijobes,  with  exception  of  one,  solid  and  without  tenninal  oscultnn. 
Exceptional  totje  tubular,  with  a  tenninal  o»iculum  3  mm.  diameter  leading  into  an  axial  cavity. 
Remaining  oscula  (three)  about  3  mm.  diameter,  an<l  on  sides  of  lolie?.  Flagellated  chambers  nicesun; 
60  to  70  /<  by  40  to  50  fi.  Couuli,  1  mm.  high,  2  to  3  mm.  apart  Consistency  fleshy,  yielding,  anil 
somewhat  elastic,  with  sufficient  firmness  for  the  sponge  lobes  i>erfcctly  to  rettun  their  natural  shape 
and  jmeition  when  sjionge  is  removed  from  the  fluid.    Color,  blackish  gray. 

From  the  couuli  nuliate  band-like  ridges,  which  branch  and  anaslomose  so  as  U>  form  a  network, 
in  meshes  of  which  lie  the  pore  areas.  Only  a  few  of  Ihe  riilges  are  supported  by  skeletal  fibers 
Most  contain  merely  scattere<l  sand  gCBinB  and  spicule  fragments,  such  as  are  found  throughout  the 
dermal  membrane;  abo  many  fibrous  cells;  also,  as  a  rule,  closely  packed  cords  of  the  commensal  alga, 
OtdliaTia  xpmigelia.-  (Si-huize,  1879  ft,  p.  147,  TaLviir,  figs.  9, 10),  The  latter  is  extremely  abundant  in 
and  just  below  the  dermal  membrane,  but  is  nearly  absent  from  the  interior.  The  band-like  ridpes 
are  everywhere  distinct  to  the  eye,  ami  in  regions  where  the  pores  are  opened  to  their  widest  exUint 
they  become  very  obvioa'f. 

SheUton. — Main  longitudinal  fibers,  350 /j  (hick,  narrowing  down  In  places  to  diameter  of  170  ;<, 
lie  al)out  '2  mm.  apart;  somewhat  fascicular,  and  densely  crowded  with  sand  grains,  spicule  fragments, 
and  foraminifer  shells.  Main  fibers  branch  at  acute  aiigleu,  branches  extending  outward  and  upward 
to  terminate  in  the  conuli.  Connectives  vary  in  thickness  from  100  to  60  /i,  and  also  are  for  the  moat 
part  thickly  crowded  with  inclusions.  Jn  some  of  the  smalUir  Tilfers,  the  inclusions  are  only  abundant 
enongh  to  form  an  axial  strlug. 

The  system  of  connectJvee  is  fundanientally  ladder-like,  giving  rise  to  large  Bquarish  meshes, 
each  occupying  the  whole  space  between  n  ]>air  of  main  fil)ers  and  having  a  longitudinal  or  radial 
length  of  about  1.5  imn.  Connectives  separating  succeK^ive  meshes  of  this  sort  are  occasionally  simple, 
but  usually  branch  and  form  secondary  reticida  with  meshes  commonly  :100  to  700  /(  diameter.  The 
large  squarish  meshes,  just  alluded  to,  arc  in  places  broken  up  into  smaller  ones  by  the  branching  of 
the  connecliveii.  Connectives  exten<ling  Iwtween  outer  cuds  of  main  filers  are  in  many  places,  but 
not  everywhere,  suHiciently  liranchetl  to  give  rise  to  n  Huperficial  reticulum  with  meshes  commonly 
400  to  700  ;i  diameter. 
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The  foraminifpra  belong  to  the  subkinjfdoni  Protozoii,  cluss  Rhi^^poda;  that  is  to 
say,  they  are  among  the  »iiiipleKt  forms  of  animal  life,  consisting  of  a  minute  mass  of 
protoplasm,  or  an  aggi-egation  of  such  masses,  without  organs  or  tLtsues,  capable 
of  protruding  any  part  of  the  body  in  the  shape  of  fine  threads,  which  flow  together 
whenever  they  touch,  forming  a  granular  network.  They  are  aquatic,  mostly  marine 
animals,  generally  mici-oscopic  in  size,  and  are  inclosed  in  shellu  or  "tests"  composed 
eitherof  (»leium  carbonate  secreted  by  the  animal,  or  of  availal)le  foreign  matt^rial,  mu-h 
as  mud,  sand,  sponge  spicules,  or  dead  shells,  united  by  a  calcareous  cement.  A  few 
species  are  pelagic,  but  the  greatei'  number  of  .species  live  at  the  bottom  of  the  sea. 

The  shells  of  recent  forantinifera  are  found  almost  everywhere  on  the  ot^m  bed, 
the  exceptions  Ijcing  in  the  polar  seas,  and  in  the  abysmal  depths  l)clow  about  2,500 
fathoms  where  the  shells  seem  to  \k  dis.solvcd  in  the  dense  waters.  As  fossils  they 
arc  widely  distributed  and  of  great  geological  significance,  since  they  are  the  souree  of 
all  the  chalk  and  much  of  the  limestone  all  over  the  world.  These  calcareous  strata 
are  in  process  of  formation  at  the  piesent  day,  the  same  as  in  past  geological  ^cs. 

There  is  Imt  little  on  rccui-d  regarding  West  Indian  foi-aminifera.  Fewdredgings 
have  been  made  in  that  vicinity,  and  fewer  have  been  studied  and  reported.  The 
Chnllenfjer  records  one  dredging  off  Culcbni  Island,  in  390  fathoms  of  water,  from 
which  177  species  of  foraminifera  were  identitied,  showing  that  foraminifei-a  are 
very  plentiful  in  these  waters  in  depths  below  the  coral  and  abo\  e  the  aliysses.  The 
Alhatronn  ^\iio  found  foraniinifcra  in  great  variety  and  quantity  along  the  northwest 
coast  of  Cuba. 

The  FUh  Iftni'k  expedition  to  Porto  Rico  obtained  foraminifera  by  shore  col- 
lecting at  Ensenada  Honda,  Calnillo  Blanco,  and  Mayagm^z,  and  with  the  dredge  or 
tangle  at  the  following  .seven  stations: 


Sail  Junn  HkrtHir,  NW.aiiglenf  Mairo  Unittlc . 
on  Sl.ThomHr.Sal1  Rock  W.  by  N.  1  N.  fi  mill-: 
0<ISI.Th»miis,SailKwlt.SW.  1  W.  4  mills.. 
(MT  Culvl.rH,  l-untH  Mula  llRht-liinisi'  SW.  |  S  i 
01TVIc<iu««,rii1ebrit(wlli;1il-hniiwNK.  IN  1( 
Olt  V<e<)U(M  Miiiiil.CiitcbrllH:^  liKht-house  .S'E 
on  Culi-tira,Cultbrilos  light-hou»c  KK.  51  mil 


Kg: 


As  will  be  sften,  all  the  di-edgings  were  in  quite  shoal  water,  with  coral  or  coral 
.sand  at  the  bottom.  The  (juantity  of  material  gathered  was  generally  quite  small, 
yielding  few  foraminifei'a.  Station  fiOWS  furnished  only  7  individuals,  Ensenada 
Honda  6,  Caballo  Blanco  3,  and  Mayaguez  only  2  or  3  exceedingly  minute  ones. 


cb,  Google 


4K. 


RIILI-KTIN   OK   THE    UNITED   HTATKtJ   FISH    (!()MMISSIOK. 


A  <-on«i<lt'rahl('  ninii)K;r  of  siwcics  is  i-cpicscntod.  hut  without  exception  the 
individual  shells  are  IkjIow  the  lyptnil  size  luul  u))]>i>ar  tt>  hiivc  been  starved  Iiy  tlir 
more  vijjorous  eorals  aiiion^r  whieli  they  were  found.  The.  sjieeios  Iwst  represented, 
lH>th  in  numlKtrs  and  development,  are  (h-hivniiii't  udinuit  and  AinphlxUyivH  h-xMnm. 

The  following  ILstM  show,  hy  families  and  stations,  the  species  represented  in  the 
eoUection.  Deseriptions  and  figures  of  these  sjieeies  may  he  found  in  the  Re[M)rt  of 
U.S.  National  Museum  for  1897,  under  the  title  "  Recent  foi-aminifera;  a  descriptive 
ejitalogue  of  siweimens  drodfj;ed  liy  the  I'.  S.  Fish  Commission  steamer  AHiiirosH.'^'' 


LIST  OF  FORAMINIFBRA  BY  FAMILIES. 


Family  Litcoi.iii.b: 

Aiiimiuii'ra!'  imniivi  ci'drliiKI 

Family  Tbstilahid.k: 

Ti'J^lularin  grainm  il'<  )rhi[rriy 


hnlUnilai  A'Oihxfjiy. 
S/MToliinulina  gnit'i  Terqucm. 
\  fHi'fintiiiin  inngulK  Braily. 
MiHoliiia  linnieiiti'j  <I'Orliiipiy. 

ifmiinilam  Linn. 

Iiictiriiit  Walker  &  Jaci)b. 

trimrinntn  d'Orbigny. 

rrtiniAifn  <l'Orbigiiy, 

Pfjiiii/n  Karrer. 

Imccultiiln  vttr.pl'i<yiilifiiriii 

migiUarU  Flint 

flrniliiri*  Bonn'mann. 
Orbi^lina  nihmn,  Fichtel  &  M.ilt. 
Orhitolilft  ihijilej:  CariicnU'r. 


Kamilv  MiiJ, 

vmrginntk  Lai  nan 'k. 

Family  LtiiK 

j>ertnm 

1.K  F-.wkal. 

FamilvCZ' 

ilFhalinn 
dhhigerii 

,  niltniln  Montforl. 
gMKi  il'OrhiKny, 
iy;i'jui.-ni  iVOrbijiny. 

a  Mil 

a'OrbiKny. 
<(»•  <l'Orl>i)cnv 
lifer,,  Braily.' 
<  Kwr. 

'h'inulitui  meiuintii  <rOr1)i|iny. 
lumida  Bracly. 

■•lyiniliilimi  ni*iii  d'Orbipiy. 

jtyijmim  Hani  kin. 

}trirrinelii  Karrer. 
iii.imiiinn  nrimhi^iuU  il'OrluKiiy. 


LIST  OF  FORAMINIFEBA  BY  STATIONS. 


StHtion  6053:  ClnruHjm  eof-irnri  iiumhvi,  JtUixmliun 
lai-iii  Defrani'e,  Spiriilimilinii  grata  Terquem, 
Atilioliiia  liniwiiia  d'Orbiftny,  -V.  Heniinulum 
Linn.,  .V.  Mmniis  W.  &  J.,  M.  IrlrariiKda 
d'Orbigny,  OrhintJ'mn  ailvmii  V,  &  M.,  Orhi- 
Intilfii  margimilh  (.amarek,  0.  dujAex  Carp., 
J'fiimi/iliH jierfugmi  Fiirwk.,  iyirliHariacullnilii 
Montf.,  C.  gililHi  it'Orbijfny,  Vi)igmnn  ptig- 
inafi  d'Orbigiiy,  Orliuliim  jni(>rr«(d'()rl>ijrny, 
fiMiigerhia  Itallmdrs  li'Orbijmv,  <">'.  ilxihia 
Fiijrer,  l*ulviii'ilina  infMirili!  (i  Orbipiy,  /', 
ItDiii'ln  Bnidv,  Truticitulinit  r/ufn  d'Orbijtny, 
T.  jiiignisea  ilantk.,  Aiuimaliiia  firimeiiiiuiiii 
(i'Drhiftny,  Ampliiiftegliin  Ifunitiii  d'Orbinny. 

Station fi079:  AmiiioiliiinuiiiirfTiuiiiViltbigoy,TfJ'l'i- 
liiTia  grnmeji  d'Orliigtiy,  Clm-ulina  parwienm> 
d'OrbiKny,  Mlliolina  geminuliim  L.,  M.  reticu- 
lain  d'Orbiguy,  .V.  reiiiuita  Karrer,  }f,  Immt- 
lenln  var.  plnrentifurmis  Brady,  Orliirulmn 
ndanon  F.  &  M.,  OrliUiiHtn  ih/itej:  Carp., 
AmphiMegiiui  Irnmiii  d'Orbifinv. 

Station  6080:  Chmiliii'iparimcimi  d'brbipiy,  Jtftii- 
oliiia  liiiiiiama  d'Orbijtny,  Orliicullna  nduiirri 
F,  &  M,,  TntnmMlim  prirrhicta  Karrer, 
Ainphislegina  leieonii  d'Orbiguy. 


Slati.>n  ffltSti:  Vnrrl.nilinn  hmrniU  Brady,  f>rhi. 
mlitui  iiilunm  F.  &  M.,  Ihlystrmirt/ii  alrialfi- 
piinrlabi  F.  &  M. 

Station  (MWl:  rhhiciilim  ndiwfi  F.  A  M. 

Station  mi2:  Bitoralinii  Ml'-id''  li'Orijigny,  ,WF/io- 
Ihi'i  litm,ran<i  d'Ortritrny,  M.  rettciilala  il'Or- 
bijtny,  (hhindinn  nitnucn  F.  &  M.,  Orhilolilri 
miirghmliD  Laiuari'k,  (llMgeriiia  samilifmi 
Braily,  TrnnmluliiiapiigiHsii  Ilantk.,  I'liliiiil-t- 
mellii  Klriiiioimnriala  F.  &  M.,  Amphislfgina 
IcKMinh  (i'OrbijOT^. 

Station  60H3:  Tejluliirta  grnmen  d'Orbigny,  Orln- 
niliiKi  iidiiiicit  F.  &  M.,  (Miil'ititrii  miirgitialit 
ljiun.,(JMiigrrijiii  iMUnldri  iVOT]iigny,  TVnii- 
niliilititi  pjigmnii  Ilantk.,  I'olyilomella  slrialii- 
ptindirin  F.  &  M. 

Kni'cna'la  Honda,  Culebra  Island:  MilMiBn  nngii- 
Inrin  Flint,  M.  circiihriii  Bornem,  I'ohittomelln 
Klni'lofninclatn  F.  &  M. 

(.'jil>allo  Blanco  Reef:  Miliolinn  Incomis  W.  &  J., 
Tninmliilinii  nitfii  d'Orbigny,  /VJHnu/inn 
liiiiiidii  Brady. 

MiiyaeueK:  Collection  confflHtH  of  fine  sand,  with 
an  uucajdional  minute  foraminifer. 
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Tubuivlla  $«. 


irsKit 


Acariltiunyx  Bl,  (» 
debllL.  no. 


Pulll'l 


PwrnsiirKla  Vfl. 

ordwayl  II.  -K. 

nibcr  M. 

Milni41, -M. 

pfdiiirKrpiiii  44.  AT. 

qilnlnuuiuN  14.  |i>. 

tdiDlduliu  EI. 
Acln  275. 

miliaria  '28.S. 
acklelaniv,  I'aphyi-hilfi'  l: 
Hchlcyl,  ZornaiOer  ■!«!. 
ncnwora,  tl«1iaMrns  .Wl. 

MBdrcuoiM  301. 

OrblpiTla  wi.am.airi. 


nodin 


am. 


rulnpunriiila  US. 

apliillim  JH. 
AMInai'tifi  nuwall 
Aitlne  STB. 

anualala  Wk 
blcoliir  .1».  36S. 
crnc'ilvra  38H. 

ogii-K-.  sea. 

nawiilirL-n  84(1. 
■niniiJIIfra  347.  Wt.  3(1 
Hellanthiu  Wi,  3M>, 
osriilttvra  Ses.  37U. 
Kwlata  SS3. 


irli'Klnr  S.'iS,  3A3. 

ullramarina  3GK. 
Ai'tlnlw  %«.  sret,  .tm. 
Artlnlarin  3^8,3^4, 3i'.,S'J>.;W,i 

33U.34-.t. 
Actinliue  S!t\,3a .Sl»,Ui,xa,2t, 
Ai^tlnodendridiv  3lrl. 
Actlnomi'tra  miTlillonalla  'OSi. 

nibiftliHiu  '23&. 


5"  ^  • 


„  V 


1         ma    J9 
la    39 
M      pore  IS  , 


AlplnMis  rai 
rriKlulir 
.ItnlliHi 
fli.rlOiiii 


aiiii-rlTHna,  AnrtilMila  1:21. 
Ellilixa  H9. 

tCUlll«  nlHM-H^rHK^  K9. 

l>hyllHiiKUi  -laa. 

Kmilla  -.fTU. 
nmurlivnura.  OtialhophylluiD  1:2a. 
iinit'rii'Biiiu.,  Amiw  et. 

Orlutitiiif  K»,  330. 
ClilnmdiliH  27, 
Kii|ian«|H'ii!<  2H,», 

lA'pbKliuil  27. 

Puiiotviu  W, 

I^mpviiniiH  ml. 102. 

t'erliaimiiX''  \i\. 

HityllaniH  V7. 
Ammodiw'iis  Inwrtiis  116, 
Ammnllii'a  271. 
AniDlulTyiialic  nmbriiila  W7, 
aincpna.  Fi)n'i'l]Hiia  \:\h. 
HinwtiiM.  IVtmliHilwM  |»V 
Amnhareiiila'  'JWj. 
AmiihliU-lH  luiHotii  lOil. 
Am|ilik'l«ni<liL'  aM. 
AmphlluphlH  27&. 
Amphlmednn  arborewunH  3112. 
A mphliidla  pianist na  ;HI.  247. 

tiisti  ail,  aiH.' 
Amphliiomc  inlcrocaruiu-ulala  !«. 
AmpIiInomhliE  IH. 
AinphlnpliiKSlcBrnsIl  211. 24H. 
AiiiphlpliolliiKoci^l  211.  247. 

tSbala  Ml.  217, 

l>Ul>tlllH24I.217. 

Aniplili>sllu  TiilviL  '^l.'i. 

AiDphisKiflna  li'swinll  4] 

Amnhium  lilhiiniuin  211 

ll<;xui>m  211,  247. 

Anainalhht  liyMrlx  02. 
anane*.  Kxiiluimrla  303. 


217. 
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AnaHilmc  S!9. 
Ancblnin  amerirHiiii  1'JI. 
Ancorin&aaplos  Shm, 

flbrom  ass, 
■nemone,  Acllpla  3e«.  8G7. 

DiKUBOmB  866,  Sm. 

HoBHMtlcbniitniu  :<i>.'i.  ^ 
angnlcnlUH,  Oaivoiila  2M. 
■n^laiix.  HillMiiiu  41  n. 
aogulals,  Ophluthrli  HO.  H 

J^nlocra  iBtfoiii'lu 

PiUiq  77,  78. 
aDDuluiH.  Anroa  3D 
Heliiwtnn  aoi. 
Hadmmra  301. 
OrbluelliL  NOI. 


AM«pnrpa  '.MI.  A'il . 


inDUliSlU,  Tt'rebella  : 


antellarum,  Ulplobdclla  : 
Anthclla  210. 
Anthpmiphrllla  patera  3 
AnlhcopalH  361. 
Antbiiw  111. 
AntbiigoTKi*  ZIA. 


Anthopodlum  'JTO. 
AnUioptUEdiB  271. 
AnthoUieta  273. 
Anthiwoa  ZVZ,  «a. 
Aniliropleuia  317. 

KnaalUera  iVt.  350. 
antlllenBls.  AKtropecten  23( 

CerebrotutuH  106.  -an. 


DromtdiB  132. 


Ophinblennii  2-^1, 
BiitilIlnn[B.Buiiadi-onKi>i  .l!il. 
AuUnpdJa  dnRhucuiliigi  X<r>. 

idberoulKta  xw. 
AntlMlharia  321.  set. 
Anllpalhei"  Irlstla  -JMT. 
j„  lgy 


ia«». 


aafiellltcinDiH  4ur>. 
BUDlllfonnlsvar.  aiK 

fnuii:iii  «w. 

blnula  409. 
Aplyrinlds  «JS. 
ApocrcmDin  Mincmsiiin 
approxw,  Ophliira  2tU,-.f4 
AnHeudeH  (Spininiiu  lU. 
ApHeiidlilm  1st.  164. 
Anbclla  opallna  Iff). 
Arann  <lrl  nun  63. 
AralUK  15,17. 

nrbonsuenH.  Amphiniisli 
arbuacula,  Canimhylllo 

Cladoron  296.29H,3 
ArctDH  unciicanas  97. 

KundUchI  IT?, 
iirruata.  Hypncuucha  II 
Aronnus  14,  M. 

crfbnrlUN  f 


3S4. 


i-narta.  Oi'yiKid 
uula.  UiEHnum 


■■acliyi^hallnn  39:2. 
anwliLtU!-.  l'aivip«uii  29. 
aigUH,  Palitmriv  OH. 


lUiislx.  Annmallim  tlB. 
1.  I\>n»1iana  138. 
IIS,  ALulieuB  105,  lOM. 
:IUH  96. 


rtlnils.  Eiinl.v  \<K. 
ntculatn.  BunU-i'  IM. 

sppra.  Aiiinth<«iin;lB  '.Ixl. 


AHlemvK"  342.  343.  341.  3 
liraillpvi  a4S. 

UipnllSB  %»'  3Kt,  31.^ 

m,  373. 
nuHTuliliTa  34K. 
(onaiwa  343. 


ilneol  I  Im.  Miidreini™ 

Puriliw  317. 
etraiiKlH  29H, 

nsin'IfnrmlBMl.a 


5S" 


■land lea  '^99. 
■■  i  299. 


micfid 

|.hv!loiii  _ 

n>illlariB291.m2l 
wilTOxen-is  299. 

Aiitntiitiidffi  29H  300. 

AHtrcn  unnuUrlH  301, 


CM 

Undn-iHiri 


mpofpn  unnulnta  ^l 
nwc-liemn  iJIkiipicm  -i 
ilitlni.  floral  I  ictarln 


ycllBllllB  393. 
idu'  3M.  3«-'>. 


AxincllH  rpllculaln  4C 

AxiDL'UiiliF  avs. 

Axik«  96. 
anniitiiH  eik 
delcnMiH  9S.  9fi. 
inn^iutlla  U3.  SG, 

AxobellB  mlrabllki  la! 

whrammi  'as. 


IwrbHla.  Fn'villui  9. 
Bartliiil"nn«  3.14. 


I*tfa.  (■iimHiiRia  MB, 
Bcllunvlln  270. 
bvrmiidoiLilii,  AlpheiiM  107. 
EuMnopoUN  2«,  29, 

I^nopcus  29. 
bcmhardiis,  Pagunin  l:X 
Iwncrimia,  Cnryoiib villa  ail,  api 
UhawBnlH  Kuodei  1%, 
biiarlnata,  Llm  64, 
bicolor,  Ai'tinin  359.  363. 

Calllaclix  3I>9. 
bicoInlH.  Mlliolina  416. 
btcomiita.  PIm  Ti. 
bicnrnuliw,  Mlcronlirvii  71.  73. 
litdentHlB.  OphtacBiitlis  2W.  in. 
bilonnla,  Htjuilla  160. 
Iiifniliti.  ActicB  33,  34. 

bllBhlalB.  Limifaricnncrcl^  199. 
hlLobala.  LyHfillce  200. 
BlloculitiB  bulIoiduB  416. 


blHplnnsus.  CronlUK  h\. 
ai-iimhiiriu  123. 

olferNll  123. 124,* 

aaviimyl  123, 124. 
bltiibcrcalalus  Kpialtiia  60. 
blakiaiia,  Eiii!<iieb>i>i>  lU. 
blBDChatdl.  Hirudlniiria  213. 
biKHiurtl,  Calltnccti.')!  47,  49. 
BosrlBRli]UBlifr(m!<23. 
Brachj™f|"i''*B*''ftnyf  I;2l. 
BrHchycn<.'nilnie  329,330,331, 
Bmchyunt  3,5.131. 

bradleyi,  ABtvractlH  316. 
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bmnchjabi.  Polrnoe  1( 


brsKlliKiisiii.  BHlnidioiio 


brevlcarpus,  Alphoiis  nanlryi  IW. 
Lircvicaudn,  Ophliim  -MO. 
breviH.  NIrlilina  200. 
brcviiieucit,  ■■olvnoc  186. 
breviwinn^hlnra  240.  -iti. 


lyrlfcra  2a!,  IHA.  2«>. 
BrinKiu  unli'olor  2se. 
Bntt1<^«t(ir»  2S9. 
bnicci,  Tedanla  395. 
bucxulenta.  MEllnlina  416. 
bulluldes.  SIliH^iirinn  116. 

Ulobigcrina  418. 
BDnodactiilaa  ffjft.  3(4,  S4T-3S1.  Sa2. 
BiinodarI[B»4T.»51. 
Bnnoilclla  517. 
BaiHxleopsEs  328. 

aDUIIteusle  351. 


Kianultfura  S29.  844,  S4S,    m).Wa, 

uphff lilain  Kffl.  a»,  344,  WW.  SC6.  S72. 
»;3,»74. 
RamKlna  23. 

liiinnailonKlii.  Cymnliu^-H  i;^. 
Biiruqiii-tm  23. 

'Sirt»nonKi«fponKfll[cinnl"  408. 
(telnrln  XOe. 

.nspllom.  ClfHlooom  29S. 

rsUU'll.  Anirlcia  291.  311. 

MyreHliim  811. 


Calnirca  382. 

C'nlrtiiUitBiilrnliw  141. 

<.'>iilBni''V«.3M.  sr.i.: 

Uiiilor  3.'<9. 
itecoratiL  3M. 

miriam  381. 

fSr  :::;■■ 

i«91,92. 


SM,  a.'iH.  3.W,  361.  37i  35 


loniitvcntriH  Dl*. 
*UBnEliuiln  02. 


CnlllanMt'aal.vi 
<^]lncrlu4  44.47 


r*lyptropiii>rina-  272. 
CamlnuR  ^pIianH-<iuiB  3) 


forceps  SO, 

gftlliisS-').'" 
gonnfrm  42. 

R^61. 
hiapMuH  n;. 
ianmlcenslji  I 

lobalA  26, 


BpecUiblllK  2f 


^nnilel,  AlphpiiB  lOfi. 
CariilclMHEC  lUT.  2UI. 
papHva,  HoloHmrlii  -iW.  2.W. 
CardlMiina  14. 

inmnhnml  in. 
caiitHca.  I'alytlioa  329,331.  31 
I'ftrllKt^inim,  l-iilyibna  341. 
ciiribbiai.  MlrniiiHnopp  31. 
carEbbienB,  EliiypHllnpdw  SI. 

Hexapannpciis  30,31. 
cariboia.  K-rlinIa  "— 
cnrlboiim,  Stphoir 
Caiidpa  81,  104. 


.  I^iilochela  127. 


^■rt-braliilii"  225.  2; 


Chort  STB. 
-lioriniis  52,61, 

Ihorlsliilfl  SKS. 
iliioWlla  minula  3X3. 
ihrysoKiirgIa  271. 

'  Chrymgonilnif  2?2. 
i  Chr>i«|H>lalli1a'  195. 
!  CldariKlribuloMui  2.>2. 
I  HIiaU,  rxciidosqiitlla  151.  I.n.-).  1.^ 
Sqiillla  l.M. 

C11l<'cn  caudAta  172. 
;  rlncbi,  Koplophoria  342. 

nlnplinuuiu,  MithTHX  ig.  TO. 
i  nliierca,  Ophluia  240,  242. 


imCildn 


Cirraliilldtt  KM. 


BTbiuiriila  -291. 29>i.  S.*^. 


i-laperedlf.  Phy11<r 
Clalhrnrlii  273. 
I'latbrata.  Clatlirla 


flavtSTrortlfs  314 
■^laviilaria  270. 

rliHji  2TM. 
'lavulliULC0C'iGna4l 

pariHicnxi^  41 B. 
lean  11"  pLanlcauda 

I  Cllliattarluii  iiiiLllk'ii: 
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rliinrlarillM  1 
rhi))i>r  Iti. 


tunkiflunn  MS 
iHliyrlnlhllormlH  DOTi. 

(^ITMIDTUI  Ih?II|I  'UK. 

nilleRnlBnn.  INniU-H  317, 
Collpiii'hvma  379. 
tXiIIodcn  Ki.  M,  sa,  AT. 

IniTinlB  M. 

levin  K. 
(kiroaliila'  33R. 
(rommuniH.  IViiilcrirhlbiiii  1%. 

P>eiiiI<iH|ullln  i:i6. 
ComplanalH,  Kurytliiip  191. 

StUIh  IH3. 
mncavn.  Cnjxnpnlin  >U- 

'^>iich<ifl)  IcK  122. 
ifiTlB.  Pjvia  WM. 


(KtnuliiH  S7S. 


ConlKdH-  3T2,  214, 
<«(alllireii'<,  HiiiilonhnrlH  . 

Li-TiraniA  m 
comllinuii.  Ciiiict-r  ^'i. 

t^rplliiH  2l>. 
Corallbiraris  1-JO.  va. 


""^Itt 


IXiidnwpcHiKia  -liRi. 


MMiKlrliui  MW. 

nrxaiira  inn. 
i-iBHilliranrhlBiitii.  ThFl(i>iM  'J 
<-niHii(iinilii.  rniHiia  Xa^. 

I'niwiK  (Vri'linitiihiH  £!A. 

I>ninii»i>ti<irii>i  2ir>. 
crpnulnlH.  NldentMni  h  ;tnu. 
I'lilimriiiM.  AniuviiK  M. 


UivA-^?'^ 


''rihtulllnmH.  AIphciiH  1 
<'rlKt  I  III  ■>•-«.  Hem  ID  ii.1. 
i:ninliii>lii>iplUuMii>  M. 

inifllcr,  (Vi^iw  JW. 
PhyijiHdtli "     —  "■ 


miHfiTil, 
Eplryi 


-  ",  XX>. 


mnnnliilH  H3. 
i-r>-p<->w>nia  t«. 

ITvMnlloiihancs  270. 
dcni-Tlla  277. 
I'tciu^h.vlliii  'JK. 


IsiKiiriin  IK, 

Kemlpix  I.SH, 

c^icnllala.  Myccdln  3lu, 

Hndrepiira  310, 


piinrlal 
iileVu,  Rii 


•inpiilatH.  Hlrrlnia  377. 
'iMhiiceni*  purliiripi-nidB 
'yiilhiiportlaiD  270. 
;ytUidi>rtpiH'  BmiiiilnlH  » 

pUlHH  911.' 

'yr'InprajwIIH  Ifi,  Ih, 

inlPKiT  1". 
■vol.il"  hafmil  i». 


rylinilrlriiii.  I'haimiiwrciiui 

iTymo^'K'i'abumiiiileiiMi!'  i: 
(■ymop.)li«  12, 


FVrlinla  297. 
iliai.  Mniiliiiia  X 

iiiiU-lmiliia  277. 


ilHaynnlim.  Plluinniu  38,  M. 
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